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Ir'KEjH-^A.CE. 



Tho region of countiy embraced in tlie map wliich accompanies thx« 
report is one of great geological interest. Three great categories of facts 
ai-e here represented on a grand scale, viz; facts relating to diaplacement, 
facts relating to degradation, and facts relating to eedinientation, Tlie dis- 
placemonfe are of great magnitude, and because the beds involved m-g sedi- 
mentary^ strata bnt rai-ely altered, the characteiisticB of these displacements 
are plainly revealed, so that in our studie^.of them we have been able to 
arrive at conclusion b, both quantitative and quiilitative, Avitii some degree of 
cert-ainty. 

While displacement liaa been great, degradation Jia« also been great, 
yet the country has not been planed down to a genera! base-level, but nhmiis 
in mountain cliiis and escaiped hills, where the strata fire plainly revealed. 

The formations which wo are able to stiidy here have an aggregate 
thickness of 50,000 feet, and embrace groups Of Paleozoic, Mesozoic, md 
Oenozoic Ages. Throughout nearly tlie eiitii-e region there is a condition of 
surface which renders the study of the geology comparatively easy. By 
'reason of great altitude and exti-enie aridity the rocks are rarely masked, bv 
snbaerial gxavels, soil, or vegetation, and the book of geology lies open. 
Wo have thus been able to collect a large !)ody of facts, which, in the fol- 
lowing volume, have been arranged in such order as it seemed would best 
present to the reader tho general -geology of the country.. . Maiiy details 
have been omitted which would have been given had the facte been pre- 
sented as they wei-e collected in the fomi of an itinerary, bxit it w;:is though 
tlia.t such a method would result in encumbering geological literature with 
a nuiss of undigested facts of little value. 
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It may be well to indicate hero the general routes of travel by which 
the country has been explored. In the fall of 1868 with a small pfitty of 
men I crossed from the White River to the Yampa, and cam])ed at the foot 
of Junction Mountain; thence I passed northward across the SnaliC Ifiver 
to tlie Pine Bluffs, and thence westward acrosB Aspen Mountain to the 
Green River, and up the bank of that stream to Green River Station; 
thence I crossed to Bryan, on Black'B Fork, and down that stream to 
its mouth, then went south to the Cameo Mountains; thence eastwm-d 
to Qnien Hornet Moimtain; thence to Flaining Qorj^e, and from this 
latter point to Ashley Park, and from Ashley Park to.Brown's Park. From 
Brown's Park I went through the Escalante Peaks, near the junction of the 
Yampa with the Green; thence eastward past Junctioii Mouutfiiu to the 
White River. 

The course thus laid down is die general one of tlic pack train, but I 
myself branched from it in many ways. 

On this journey I first discovered the succession of Cenozoic and Meso- 
zoic groups, but did not divide the Upper froiri tlie Lower Green River, nor 
did I draw the plane of separation between the Upper Green River and 
Bridger Groups where I do now. 

Early in the spring of 18G9 I again crossed from the White Jiiviiv to 
tjie Yampa, camped at the foot of Junction Moimtain, and spent a fmv 
days in the study of the adjacent region. T proceeded thence to Brown's 
Park, in which I camped for a few days, reviewing the geological studies of 
the previous fall. I then passed out of the park through Red Creek Canon, 
from its head, crossed the divide, and proceeded westward to the Green River, 
and camped ag'ain at Flaming Gorge for a few days. Thence I went up 
Henry's Fork, studying the region on my way, ami ero.sHed the divide to 
!Port Bridger. 

A few weeks subsequent 1 stai'ted on a boat trip to exjjlore the lowei' 
Green and the Colorado River of the West. On my way I |)iiS5ed through 
the Uinta Mountains, stopping from time to time to msike sections and to 
make geological studies of the country along the walls of the canona. 

Again, in 1871, I had a boat ride down tJie river. On this trip Mr. 
John F. Steward, of Plauo, Illinois, was my assistivnt We extended our 
studies on either ^Ida of the river for a distance of fi-oni ten to twent>' miles. 
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In 1874, I started with ;i pack triiiu from Green liivor Station, -went up 
Little Bitter Creek, across Quien Hornet Mountiiiii, throngii. Rod Creek 
Cafion into Brown's Park; thence southeastward to the junction of the Snake 
River with the Yampa, where it was crossed; thence across the Yampa 
Plateau to the foot of Split Mountain Canon, and thence to tlie Uinta Val- 
ley. Returning from the Uinta Valley I visited tlie region drained by 
Ashley's Fork and Brush Creek, ci-ossed the Uihta Mouutauia to the hea4 
of Sheep Creek, and returned to Green River Station. 

The course thus marked down was that followed by the paclc train, 
which moved but slowly, usually resting two days out of tliree, while my ' 
own line of travel was in diverse directions from thiH general route. 

In 18,?5, I again started with a pack train from Green River Statioilj 
went east to Rock Springs and Salt Wells, thence south tu the mouth of the 
Vermilion, thenco to the eastern foot of the Dry Mountains, thence west • 
"through Brown's Pfirk, past Flaming Gorge to the head of Sheep Creek, 
and thence through the Cameo Mountains to Green River Station. On this 
trip also the train, moved slowly, and my studies were extended many miles 
in. either direction from the general route. 

A few days later I made a ti-ip to Salf. W<;I!s ami Jiittcr Greek Stations, 
and particxilai'ly examined the. region about Black Butte. 

The last part of the descriptive geology has been greatly condensed; 
this is especially the case with the description of the structure of tl!.B Yaiupa 
Plateau, Junction Mountain., Diamond Peak, the Dry Mountains, Brown's 
Park, and the Aspcu Mouiitain^ distiict. It was Intended t« illustrate the 
stractui-al ehara<;terl8ticH of these regions witlt a series of diagrams and sec- 
tions, but the pliui was abandoned beisause the appropriation ■was exhausted. 
It was intended also , to prepare a chapter on the physical features of the 
region, treating of the mountains, plateaus, monocliual rhlges, hills, pai-ks, 
bad-lands, suid alcove lands, and fui'ther treating of the three great kinds <.»f 
drainage ibund in the region, vix, !i,ntecedent, coiisetpiout, aiid BUperim})osed; 
but the necessity for immediate pid>li(;ation was so griiat that this phm litis 
also been abandoned, and to this subject 1 Jiopo to i-e(air at a futui'e titrie. 

On mj travels dm'ing the year J.87n, Prof G. A. \yhJte was mv goo-' 
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logical compaTiion, and tlie tiip was' made largely for tlie )mr|.)o.so of c(.>llect- 
'mg fossils at localities where they had preTioualy been discovered, btit 
to which sufficient time hnd not been given to make good coUectione. Bxit 
many places of interest on account of geological structure were also visited, 
and I had the good fortune to have with mo. an experienced geologist on 
tliis my final reidew of the region; and to Professor White, whose paper on 
paleontology appears in this volume, I am greatly indebted. Nor must I 
faihto mention the valuable servii^s of Mr. Steward; as be was with me in 
one of the earlier years of the work, and only in a portion of tlie region, his 
studies were but fragmentary, and the results have not been directly incor- 
porated in my general account of tlie geology of tlie counfcty. I feel that I 
have not done him full jiistice in this matter, but the plan of publication 
would not permit the iucorporation of hia notes bodily; nor would such a 
" course have done him justice, from the fact that a more extended study has 
greatly modified opinions entertained by both Mr. Stevvai'd and myself nt 
that time. 

For the maj) I am indebted primarily to th<j laboj' and skill of Prof. A. 
II. Thompson, who has been my collaborator for many yeai-«, but in tiie 
work he has had several able assistaiste; and in the year 1874, Pi-of. II. 0. 
De Motto, of the Illinois Wesleyan University, ti'aveled with me for the 
purpose of more thoroughly studying the defaiils of tlie geography isKjre 
dist-ant from tlie river, and he somewhat extended the area of the survey 
embraced on the map. 

To Mr. Gilbert, I am indebted for grvM; assistance in the prepai'ation of 
the grapliic representation employed in illustrating the Report. 

The diagram, PlatJ3 VII of the atlas, was prepared for me by Ur. 
Archibald E. Mai'vine. In the earlier years of my travels in the Koeky 
Mountain region, I studied to some extent tlio Park Mountains. Subse- 
quently the region was more thoroughly studied by piutit'S under the 
direction of Dr. liayden, and in his connection with that work Mr. Marvine 
■traveled over much of the same ground that I had seen. It thus happened 
that we frequently discussed together the comitry which had been visited 
by botl) of us, and when I came to the preparation of thiB volume Mr. 
"i\rarviiic kindly proposed to construct thi« illustration for my xmo,. Tliis is- 
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perliaps the last work done hj Mr. Marvine ; at the tinie ho was in \Qvy 
ill health, and a few days after sank into a condition t'rom wliicli he iHiver 
recovered, and we now have to monm the loss of a coiiscieiitions, able, and 
vigoroua geologist, and it is with profound sorrow that I am compelled in 
acknowledging his courtesy to rocortP his death. 

Mr, J, C 'Pilling, for the past three years, has traveled with me a,Ji 
stonograplier and assistant geologist, and to him I am iridoht,t)dfor the col- 
lection of a great body of details of diverse character, but especially Iti the 
measurement of many sections. 

Mr. W. Clebiml, one of the engineers of the Union l,*acific Kailroad, 
and whb has been engaged in that work for inany yeara, has ti-t-tho same 
time interested himself in the geology and paleontology 'of the region, and 
to him I am indebted for many favors, and especially for the um of Iiib 
valuable collection of fossils. 

To many of the citizeriH of the region I am indebted for courtes)' and 
substantial favors, but especially to Capt. Pai-don Dodds, of the Uinta Val- 
ley, and Mr. S. I. Field, of Green River Sbitio]!. 

J, W. ]■. 

The following note from Professor White is inserted: 

Dear Sie ; Since my report, comprising Chapter III of tliis volume, 
was put in typo, further investigation of the fossils collected from the (Gallon 
of Desolation has led me to doubt the coiTectness of the reference 1 have 
there made of them to the Point of Rocks Group. It now seems probable 
that they properly belong tO' the Bitter Creek Group, notwithstanding the 
close relationship of two or three of the species with some of those fouiul in 
strata that are still referred without doubt to the Point of Rocks Group. 

Furtlier collections and iuvtistigations in the field will, however, be 
necessary before this question can be defiintely scstllod. 
Very truly yours, 

a i\. WHITE. 

i'rof J. W. PowELi,. 
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C^Ti; A FT Ii;K I. 



TJIRKK (JEOLOUIOAL I'ROVINCKS. 

Tlio Colora.lo liiviT „f the ^^•<■M drains a nisi sy.sleiii (.f |ilalriuis. On 
tlieso plateaus ari! lone nioinuains, sllorl rano-es and <;ruii)}S of \nle;nLic cones, 
and llie |iriHei|«il adlueuls of llie I'iver have their s.nnvs m hl,:li inoanlains 
thai stuud on iW: rim ot lla: irreal drainage hasiii. 'I'lKa-o is no eonsid.a-aWo 
Yalloy along llie eciurse of Ihe Coloi'ado liivev north ..1 the lldrn lillh |inr- 
itllel nor alone- Ihe eonrse ot any M' its prineii.al Iribntaries, Tlie sireaniN 
run chiefly in <1ee|> eanoiis wliieii, \vith other iniporlant lopoeTaphie [i'alnres, 
sei've to divide tin; area into plateaus. 1'he distiiet of eoniury of whitdi 1 
thus Slieah is, in ils iniporlant idLara<'terislies, a |ilateall rej^iun. 

'I'liis plateau eluiraeter «as wcdl rei'oeidze.l liy l)v. Newberry. In his 
reiiort to Lieutenant i\es, pae-e 1 1, lie says: "TIk; Colorado rises in a thou- 
sand sources al an elevation of trem len to Iwelve thousand I'eel above the 
sen, on thc-ivesterii side of the l.'oeky .Mountains. Deseeuilinj; lldni llieir 
fountain heads, its tribnlaries tall upon a hiirli |ilaleau ot seilinientary roelis 
whidi fovms the western base ot these inountains and oeeuliies all Ihe inter- 
Vlil bottrccn them and Ihe ini'al bend of llie (Colorado Uiv.r where the river 
enters the volcanie dislrlel alrea.ly deserihed;" and id.seivhere in lliat vol- 
Itnio lie makes iretpteut mention ot these eharaeterislies. 

Mr. Blake, in llie third v.dnmeol llie Paeilie ItailrotuI Surveys, I'art d, 
page '12, also mentions this lopogra|iliie (diaraeler as tollous : 

" Krlful iiniw Mle lailtls watitf llir .'iirrni Mmlir, 'I'his is a eolivcaiimit 
]toint I'roiu wbicdi to take )l general \iew ot the broail expanse ol' the jfreat 
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4 TIIUKK tlKOh<KiK^AI, i'KOVINOEB. 

eastom vim of tlic Cn'iil Unsin, hVom ilii- Sirmi Miiilrc up lo liti.s |}liir(; 
llie sm-voy follow. >il llic vvm\vi\ vulli-vs nl' ihc slivanis, and (tie vision was 
bounded on both Hides by tlioir liif^'li and rocky hanks, coniiioscd nol oidy 
of the odf^es of thick liorizontal strata, but nl'lcii caiiprd Milh the liarderand 
more unyielding solid lava. The obt^ci-ver as In- passcw wesiwanl i'rum llie 
mountains Is thus lilacod below the gein'i'al h'\i'l of llie [ilalcaii, \\hii'h dors 
not become ai)]>arenl to him iiidess liu stands ii|Kin tlie iopol' llie mesas and 
can thus cast Ihc cw over llie wholi'. The jmint aJi'eady reached in ibe 
description is ahoul Jialf May hplwcrn llie Sierra .\b.(bv and the hi;.'li moinit- 
ains of San Francisco, and lierc, as wi- hwvv seen, llie iijiper sirala of ihe 
plain are (U'lnided and %vashed away, s<, thai llie hanks ol' llie sHvanis are 
not 80 high, and lhe coiinlry apjiears nmrr h'vel or -■eiilly n.llin;;-. I'Vont 
this place the vision is luihoinnled toward lhe nca'ih, e\ce|)l In lhe lion/.cai. 
The plahi streteiies far away, wiihont any v^^slio■e of a mounlain ran;;-e. 
Indeed, it Ih the eonlinnathm of this ]ihi1<'au wliieli rises uixm llie itnnks of 
tbo Park and Wasatch Mountains at lhe far iiorlh, and ihrou-h which lhe 
waters of Grand and Green Jfivei'seul iheir dee|) cinaaied channels. I^'arlhei' 
south, these streams unite to form lhe greal (!(dorado, which is also foinid 
traversing this grand ]>Iateau." 

Our studies of this great plateau re-ion have iiol |>rof;Ti'ssed su far (hat 
wo are able fo clearly ileiine its hiaindaries, bul ihese sindies have shown 
that the region is complex Topogrii|)hically as well as gi'ologieally and is in 
fact composed of many tables. 

In this region lhe sueeession of sedinienlary slrata is uTilike any scries 
which has been studied elsewhere in Xovlh .Vnieriea; diiVerenI ;;'i'"nps and 
different groupings of fossils are tbnnd; a dilVerenl series of iniciadbiinities 
is observed and the (tisphteemeiils l.y lanhii,-- and loldin;;- Imse charaeEens- 
tics not commonly ohserved elsi-wbin-e. ,\ll lliese laclsseem in wamnil the 
conclusion that this phileaiiri'-ion shouhi Ik' consid.Ted as a di.-.iinet geoh.j'-i- 
cal province, and in Ibis bricd' rep(Hl and others which are lo follow I sliall 
so consider it. 

A nolii'O of its geographic conneefion wiib the surronniliu;!- coinilry im 
needed. That portion of the United 8iaies west , if i he oia* Innidredtlnnerid- 
ian lies at a groat ahitndc above the sea. Thi' exeeplions lo ihis, as imiiiedi- 
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TIIH \!OCK\ MOU.NTAIS KKIHOX. 5 

■MA\ ill(.]i!( llir I'acilii' c.ilsl iiliil ill.: inimiw viill.'VK nl' soinii ,i( llic |iriln'i- 
pul KliViiiiis, arc 1,111 mviiil. 'ni,. iinT» ilcsn.11,1 s„ rajiiillv li-ulii llic 11|)|kt 

iviclima Ihill Iviv of lli.'iu ,11V ,,l' v„lii|. i,s l,i<rl,«„^ » ,,1' , ii'ht,-,- llic v„II,.ys 

),r<,|,iT ,„■,■ ,i,i,-i-,,«-; livclc'ss |,l,ii„s, c,!,!, aviil l„l>lc> laii.ls, „,i,l il,w,,l,ili, 
„i„iim;iiiis arc till' ]„a,na|,:il l(,|a,,;'faj,i,i,' rcat,„'('s. Thi' m„r<' f(„is|,ici,(,„s 
i,l'llii'>,ca,T ll,(' i,„,iiiil,-,ii,s; I,,,,,. i,,i,,ii,la;i,s, si„.;l,' ,'a,,|;r.s ,i„,l »it„1 c;-,',n,|,s 
<,r ,„!,i;i's ,„■ sysu^tas <,l' ,,„,„,, lains pfivail. Owil,,;- 1,, ;!-,cat a, 1(1 widely 

s|„v„,l a,i(lily, llii: iiHiiliilaiiis an- s,-ai,lil\ .■l„ll„al willi v,-cl,iti.„,, I llii, 

i,i,li,i-afiHl lifla,l„;;ii' luniial s aiv l■alvl^' „,ask,.,l will, »„ils, a„il ll„. ,-,„'li», 

as ll.oy aiv |„,|,illavl\ rallcil, a,v cvci'y wlaa-c ,.^|,„s,al; l,i-„,a. all ihcsc „n,in,t- 

aiiis an, |,„|,ala,■l^ kia.iii, as ill, ■ li„,ky M I;,i„s. liat tliia,. is imm) 

ihaii „t,„ s\-stf„i ,,r ,ii,,ii,ilai,,s, ami lalia- wi'ilia's wislii,io' 1,, l,o iiu,,-,' tlclinitc 
s|„>ak i>r til,' Cas.'aik' M.iinilaills, lli,- ('nasi ,~li,!;vs, llic Si,aTa Xcvaiki, till, 
Wasalfl, .\l,,,i,ltai,,s, &r. I'„,l in im i„i|„„laii, siaisc llic ,f;,i„,, is a ,iliil; 
il is ll„!Kia„',ally .■li'vatial ,v;;io„ nl' ill,, liiilisl Slali's, il is 111,, |„ii,i-i|ial 
,'c,,,i,„, „r tl,„ |„,a-ii„,s ,1,,'laks; il is ill,' iv;;i,a, ,villi„i,l im|«alaiil navigable 
streatas; it is ll„> a, '111 hnni ,,1' ,,„,■ ia„,,,lr\ w]ivrc iiaa,,ali,,)i is ii,,(!,-'ssary lo 
s,i,aa>ssl\,l a,;)iiailli,r('. I'm, al„,\i- all il is ill,, rocky rcgiui,; r„ck.s art, 
sl,,'\vi, al,,ii;;' llic \i)llf\s. ,,\(a- lln- |, kilns ami platoaus; tllG cannii AMllls 
iiiv ,,l' nakail n.ck; kmg „sia,r|nniails ,,r I'lilVs iif melt »himl alliwail ll,i, 
,s,,iiii!>y, ami evofywhere am nu„iiit;iiiis„r r,„k. Il is tin, i;,„-ky M,a,,itiiiii 
r„^,i,,,i. 'i'l,<,ro is a i,eccsslty i'i,r |)Oi,iili,r j)iir|„,sc,, li,i' s,,,,i,' ;;,',, ,n-al ,iani„ 

aiva ; l,„l as ,mr ,;r„;;ra|ilii,' anil KWilngical knnwliMl];,. ili,aTas,-s s„ ihal w„ 
nic al,l,, II, ,vas,H,al,ly ami apinnpriati'ly ili^linc ilislinil ,~i,i;;vs anil sysuans 
„l'in,,uiit:,iiiswitllili tills gri'iltKliHlp, iillnjr ilistiinliw names si, lail, 1 1,„ given 
ti, snt'li ranges an,! gi'tnijis. 

I iilliiiaiee,! by tl,ls enn.sitleralion, in speaking ot* the niountimis that titaml 
alii.nf III,, rlaleati l'r,,viiicn I sliall uso names for certain systems which 
sei'ns appnipi'iate in ,-haraeterize them as flistinct from other systtnns ivitltin 
the great Uocky lUonntaiii r,,gi,„,. 

•I'he ,>astern affluents of tlie Coliirmlo liiver liiivo their sniirees in Dio 
lotly nionnlains lliat slmnl as walks ahoitl the great parks ot Soutl,er,t Wyo^ 
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miug-, Oolorailo, juul Xdrihcrii Xew -Mcxiro, anil llirsc iiiuiiiilain« cniisiilute 
a sysloiii as utI] dclim-il an w'c luuy liiipc \\>v ;;c(ii>ra|iliif, Hy.stuiiis to bo do- 
fnied i>y i.alurc: and since in\ siuilics in iliat n-'/um in ,18G7™'68, 1 Imvo 
been uccil«luii)ud t<j speak tii' llimi ;is llie Park Ahmiifiiins, '!'ho Hysti-m is 
composed of lliany raiip-s, siime well deliiu-d, ollter« coinpli-x, im-loHiJii^-, (u- 
nearly so, tho, Norlli, Aiiddlc, Hmnh, and San Luis Parks, willi (uisiiy ndia.r 
valleys and parks; and ihriv aiv shnri ..nllv in;;- spurs and raiioes wiih <,lhcr 
parks an<l valley^^. Tlie priuripal iiManilain ran;.;vs an- euniposed ul' nuHa- 
yiorpiiie nxdis willi unaltered sc'dimcnlarN beds on tlieir Hanks. Some i>f 
tlui mi.re wiiHteni nininilaliif^ are idiielly ui' ibis latfer material, and many 
of tlie Hiibsidiary jnnunlaiiis are of eruplive nri;>in. Al(o;;elbef tbey foii- 
stititto a geoloii-ieal ])]'o\inee eliaraeteri/.ed b\- a •.•:vv;U devel<i|iiue!il d' inela- 
moiphic ('rystalliiH! sebisis wisb paSehes ami s(rneluritl ba--ins of niarineand 
lacustl'ilie HediiiK^nls, and a .'nniptieafed series i.l' \ideanie rornialiniis. 

Soutbwanl fnaii fli<> ()re-;Ma line, \\,v,m--:U Western I'lali, 'Novada, 
Suulbeaslen. Califbrnla, and p.n'baps arn>ss ih,^ Colorado. U;v<.r m Wesfeni 
Arizona, Hiauy 8borl and more or less dlsliuel ni>r!b ssnd soulb raiiKOs are 
foumi, 1'Ik- valley^i and plains sopanilinn' ibese ran;;'e^ are covered u'illi 
ratlicr lale- siibaenal jjravels maskiii-' the iniderlyin;;' rormalions. 'I'lio 
railgos are coiiiposed oi' nii'lam'orphii' er\staHine scbisfs wilb I'alen/.oie iu'ds 
on their flanks, or sometimes, e\iiH in lai-g'c |)ai-l of Paleozoic materials both 
coni]>licnted to a f^'rnater oi' less oxUhiI with eruptive IxkIh; these eriiptivi! 
beds ll-emseh-e« .somiitimi'8 rbrminj;' ili(! jiriiicipal componeiit j)arfs of ilie 
ran,';'es. 

Tii<- iirth^ streams that have their sources in ibese nioinitains empty 
into «alt lakes, or elsewhere their waters are lost in the sands: as it is popii- 
kl-ly said they disappear in sinks. 'l'h<> most Important <if these is the 
Great Salt i.ake, 1ml Ehere are niaiiy other basins wilhoiu draina-e i<> i\u- 
soji. A few of tlie range.s are drained in(o (he {'oh.vado i;i\er. To this 
group j\lr. G. K. Gilbert has given the name iiasin liam;e System, \viii<di 
seems approjiriati'. 

II will be hmnd eoiivenieid also (o treat tin; area ueeniiied h\' this f^Toiip 
a« a distinct "-eohigical provinei". 1 1 has a series of sedimentary IhhU (lilVer- 
ijlg widely from the Plateau Provinee; litoy ari^ older, and ihe sydimeiils ui 
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tlic liilli'v wi'iv in liirge part derived from iIh- toniicv. 'I'Uc l!;f:iii I'ni'i'iiiiM! 
\va» tlic dry land tiuit fed the «oii and groat lakes ol' IIk' I'latcMU Trnvhico 
Wirougli a long period, wliilc; man)- {iroujis, ciicli llunisaiids of (voA in lliiek- 
iKSSS, Avovo depoaitcd. 

'Pliiis, for ('o)i\-oiiicn(^c of g-cologicsd ilisiMiwsioH, I .sjx'ak of tlin'C ^''Toat 
■;(^olo<!ici)l iinivinics- Hie Park Pi-ovincc, lln; IMaU^au l']o\ iiiri^, and llie 
llasiii IVovincc-- -in unlcr from casl In wi-sl, 

Tlie area im>ludc<l in |Ik;sp Ihiw, |m.vima.s li<.s rasl nf lln. Si,.rm NVv 
vadaand wcsl oi' llir Crcal l']ains. In a -vnccal way tlie n<n-lhmi Inniudjuy 
is marked l)\" llir Nnrili I'lalli^, «ilii Its ]>ro[K'i' nppor ooiitiniiadon the Sweet- 
water l}i\-i'r wliDsc minntc npjjcf rinnificaliniiH interlock with tliowe of the 
Hlii>s]uini Ki\'('r, which laller is a (Mntinnation of the northern lioundary 
until h i,s <Tosscd hy ihc (driy ihini iiarallel of north latitude. AVhen the 
re<;'ion alon^- the middle cnnr.sc of (lie Shoslunn Kivor h more thoroughly 
studied, tlu^ HaslTi K'ang*; Hyslem may he carried mutili farther n<n'th than 
we are ^\'avranted in doing with our present, knowledge; bnt .1. am inclined 
to tlie opinion, h-om the fragments of geological description which wo have 
from that country, that another distinctly marked group will ovenfnally he 
recognizeil here, having for one of its characteristics a great de\-elo})nienf 
of (;i-uptive rocks. The southern boundary of the three provIn<'e.s I am luii 
ablo to clearly doilne. 

It may be well to stale scanmvhat more {■afegorically the charaeterlsfics 
geogi'aphic and geological, on which I propose to divide this great area into 
three provinces. 



GI'IOGHAIMIKJ OIIAHAdTKRISriCS OF THE TIIRKK I'ROVINOKB. 

'I'hit Basin Uanges nn: shorl, more or loss distiiiel nodh and sooth 
ridges separated hy dcaert valleys wluch reveal broad stretches of snh- 
aiii'lal gravels concealing the imderlying formatiom. Tlio general ihaiiiage 
is to interior salt lakes and sinks, but in the northeast corner tirero is a 
limited disti-ict drained by some small tributaries of the Slioshoni, and in 
the southeast tliove Is a small district drained by tlio Rio VJrgen into llio 
Colorado Uiver of the West. 
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■I'lie I'iiltCilH IVnvhicc is .■(iiii|)„»,.|l or iii;mv liihlrs IjciiUi'dcd Ijy rafiOll 
imd (ilifl' (MCivpiiicHls, On l!ic«(^ l.il.li's shiiLil luiH' iiiuiinliiiiis, im.;;iiliir 
gvou|}S ol' iiKiniilMiHs, and sliorS ranges. It is drain<'d l)y !lie ('olorado 
River of llio West and its Irilnilaries, 

'I'lie I'aA I'n.vinee is eliaraetclized l.y lu-oad, massive ninstes, sometimes 
dislinet, sometimes eoalesein];- so as to inelndellieitreal parlis. 'I'lu' loliy pealis 
tliat sen-ate tliese raiijfes sl;nnl o\-er snow limdisllan ai'e pei'enlnal reservoirs 
foranndfillld(! ol' streams wliosi' wateis on one jiami ale jjallufeil int(» tllO 
Colorado liivirot tin- Wi-sl, and (inally dis,liar;;ed into llie (inll'ol' Onli- 
fomia; and on tin' oilier liand lliey are "nlliered into ill,. .Mississi|i|ii and 
thoKio Grande dil \orle to lie diseliarecd into tlie (t nil' ol' MiNieo. 

'I'lins, ill llie three |ii„viliees, we liave, lirst, desert valleys lielwcen 
naked ridgvs; seeoinl, l,i;di plalealls severed liy prot'onnd RorKes ; and, 
tliird, massive, lii];)i monnlains willi sliininu- siimv lielils. 

GENKKAI, CIIAKAOTIiRISTKS 01' TUB SHI)l.\lHNTAIiY GKOIIPS 
01' TIIRBK I'KOVIiN'UKS. 

'Vhv. linsiii caiijvi's iire composed of Pitlco^oic roi-ks wifli I'^nzoir iicllists 
boliHV. aii(! in llio I [luiiboUlt iMoiiiitaIn dislricl si.nic Ali'sox.iic am! CeiiOzoic 
rocks ani t'ouiHl. In iIk^ Plalcaii rri)\iiicc. (leiuwnir ami Mc^ozoic^ racks 
provail, tiinii-i-Ii suuw ol' iIm', impoHanl plalcaii.s arc of (,'arl>oiiifcri>iis beds; 
and in it fr^V places deep cniTasinii Juts revealed still o],U-y I'nlerv/uic JUld 
oven Ko/.oic Idnnalinus. 'I'be Wivk .\bmiil;.iiis are ehielh Kny-mr Silico 
tliiil a';v Ibe re;rl'in has been nilenidlleiilly under the dominion of tlui 
walevs, and I'aleo/nie, .\b>so/,oic, and (^cno'/iae n.eks are inund at Imrl/.oits 

periods, M'ldlc ilu! bisl on)iiTii])hic, a^'t'indes bavo left bnt fnij^'nients of tlic'.sc 
antecedent fonusitiuns. 
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CllARAO'CKlilSTlCS OF Ti;K OltOGRAI'lllO STIUiCl'U]!F, OF THE 

TIIRER I'HOVINCKS. 

TVI'KH OK OliO(il!Ai'IIIO KTRliCTTIIiK. 

II seems roiiV(^iii(!ii! lo jvivc a e'tnifrai acroiiiir (if lijc typaH id' ,ir(i- 
■>-rai)liia siraahli-a in llu- i'a;;i,>n undar coiisiilaratioiJ la-lia'a cliaraclari/iii;!- 
aach pravinra by ih- s] ial lyjia. 

In lliis ilisiaissina I wisli to asci laalaiii tanns wilh a ivsliiclail m rela- 
(iva au^aliiaa-; a a., ia livalin;;- dl' aiilialilail aial synaliaal llaxuras I slulll 
»|laak i,X lliosa llorlinas nf lla- saclilaaalary laals wliiall ara ailjaaaal lo tia: 
alilialilail axes as havina haaa aphaavail, lual ihasa parljVais aaar (la-iv 

syn<'lhail axes as hnvia;; Mihsi.lad. Apaia, in l,l(ial,s wliialj ara la .lad liy 

lilHlls aial lillad. I sliall »|..-aN ..I' aaall |>,n1i.,ns as aiv al a liialaa- li'Val as 
liaviajt liaaii apiiHisI, aail porliaas .Kaaipyina a l.raiT hsval as thnmi,. In 

siuill cases I d I nisli l,i coanidl aiysall' In Mn tja^nry al' n|>liaaval .a- 

coUapso in the aliang-a nf lla> ralatitai id' lla- .~avaral parts nf lla'sa ia-ds lo 
(ho .•ciitov of ll«. oni-lli. 

In Iraaliaa of t!a> straalniv of iha naianlains under eoasidia-alioa il is 
neeessary lo dislia;;nish iwo jjreal elasses, vi/, lla.se ,•,... ip..s.sl ..f s.sli.iien^ 
lioy .slri.tii, .dUTi-il or nnallei'eil, and lli..si> e..in|10si.l of laxlinvasiitcd 
m.dei-ial. 

.MOfXTAINK nOlU'OISIOI) OF SKDI.MIOX'I'AliV S'I'liA'I'A. 
I.- ^APPAi.A(;uiAN H'i'liiKrruKi':. 

The sinulnie ..I' lla- A]>|iala.liian M.an.lains, wilh eh.sely appi-essc.l 

(nl.ls aial axial phna's lipp.sl lia.'lc IV..ai lla- sea, ll.|. i lili.'ali.ais ,.r Ihes.i 

ToMs l.y lanlls, .nal lla' p.-iniaiy a.al .'on.aaiiitanl r..n.is of th.' na.nnlains, 
have been .■[.•...ly ...xphiin.^.l by Ih.' Mass.s. U..;;,ts an.l lal.-r .v.il. is, aa.l 
have foi-nieil lli.> b.lsis of namy iliseassions eoi.eer.n.i.;;..ailo;;ieii] dy. a.lnies. 
This Appnlil.dii,.n spaielin-,. ae.sis .„, faillaa- ineHli.ai laav, ;.s il is a ly|.,> ..I 
sln.alnrc ivl.!i-h s.i I'a.' liiis .a. I li.-.a, f.,ua.l in Ihe ivaioi. ,l,.s.aib<>il .ihov.-, ,.i.,l 
sla.al.l il be f.nn.il hemdler il will simply la. an .x.Ti.li.ia.il ly|M- I.. ll...,s.. 
kn.raa. lo pi'ovail. 
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n.~s]Mri,K AS'i'[(.;r,iNAi, HT[a;('Ti:i;K. 

noiintaiiis or short r!nigeseiti'\r(! frniii simple ntniclinals n\v siinuilimi'.s 
ioiinil, tliouf;-li tills ty|)e of striiclurc !.■> iiol :i pi>c\;iiiiii;>- om;. ['^ivAly in 
Kuchi. ca^c llie;ircal ni.iiDit^iin luiiss lies in lh<' ccniral zone ol' llic uplift, 
■riieiohl Is, (,!■ ciiii'sr. aKvnys 1;miii(1 ininraU'-l by cnislnn, mul the nioiui 
[aiiis ivpnsnif litii llic diiierTurc benvrcii llir aiiiiainl ut iiplicavai anil (lie 
anunint of sncli mision. V\'\wu not cnnupllratcd by i.llicr ly])us of slnictnn' 
iIlo strata (li|i on all sides fi'oni the cmitor of iijjlieaval, gontly or more 
aljrnptly, bnt tlie sides <if tlio foUls arts never closely appressed. . Siicli. 
mountains in primary form are ftctly rounded in n-cneral ontliiio, modHied 
by the erosion of the sfreants rnnninj^- down tiieir side.';. Sometimes sueJi 




FKi. 1.— Section tIiioiij;li .Iiiiiclior. J.fu^iii(iiin, iioiih : 



;, 8,— Section titroiigli Juiiclio» Mountain, eiitif :ui<l wp> 



mounliiins are severect by rivers nnmiug ](in;ptiidinall\ , trans\-ersolv or 
obliquely through them ; the rivers themselvt:s iia\-in;;' {lieir sonr(-(;s in 
regions far away and passing- through the mountains in their eonraos to the 
Mea. In Noi-thea.steni (jolorado a short diatanee above the Junction of the 
8nake Rivor with the Yampa, stands Junction Mountain, wliich serves as a 
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fine iiliis^irajiisn ol'liiis typo of Btnifttirc. Tlio lilountiiiil is dividdl iisto two 
limi|lilll |i,irl» l]y « .■iuic.n, tlmm;;li nliicli llic 'liiin|i;i 1,'ivcr niii». 'I'lio 
iiNis clllio iTioiiiihiiii liiis n iiin-tli and soiilli ainiiioii, 

Mxinv I ':< ii r.rvu.m llmiii.^li IliU iiKiiiiilain, in a laiilli anil soiilli diiw- 
tiun, alonj;- llio axis (jl* iipla a^al. . l''i;;-iiic L' in a Hoefiiai Ihroaj^h il in a 
tnuisvorsu (iireclion. 



1. Mmodhml Itiihirx ou llir l-l,ii,h, rnclci' <(]ndili(ins wliiidi arc «i> wiili 
linmvn as l.i need no rurlluT ox],lana(lou lioi-,.. na.ni.olinal Hil^.s „r liog'- 
haidis aiv lonaod <.|| llo' (lani<« ,if snoli npla-avals, and s,Mn,.|inH.s sooIl 
moMoclinal ridgw an; ol' sn,di ma;;nilnd,. as to lio (l!;;niliod wllli lla' nana' ol' 
nnnndains. Wtu-ro Kvo or nna-o sorios of indnraloil, in.dinod la^ls aro so|). 

may l)o foriaod. 

2. M„imrliunl /;«/,,-> ia,/;/,-^^«onioliincs wo liial Ihal an aniiclilial a|n 
iH.aval lais la-on (irodcil in i„l,i;/lu,, s,. ihal lla-ri- is no proat (aaMral na.nn- 
niin naiss, Ijnl !!«■ axis of a|jlioaial is tho silo ol" a valloy or low plain, hut 
Ihonio dinal rid;;os on tlio Hanks roiiaiin, 

:!, /,„:lif„;l I'lalniis.- -Wlioro iho aniioliiial nplioaval has a ;;roal anipli^ 
llldo, as .•oaiparod uilli llio vorlioal ii|)lill, Iho hods iaolino hnl slij.hlly. 
Inilor sni-li conilisions iiiollnod jilatoaus or niosas aro foinid instoad of 
nionoolinal ridfios, usually liavina- sloop osoavpiuonis I'acinj^^ iho axis oi* the 
flexure, 

III,- tJIXTA HTm'C'l'l.'Ul';, 

hi Iho liiila .llonnlainswohavoajcreal rango oarvoil fnaa ail aniioliiial 

upheaval, iho axis of whioh has an easterly I ivoslorly trelul, and is more 

thati mie linndrod and lifly miles in lenaih. Ii loriuimOes aliruplly a;;ainst 
the Wasaloli Momitaiils on the west and is nil oil' hy the sllorl, ahriipl aiKi- 
olinaloCliinelioa ,lloiiiilain on llio easi, llio lallor havinjr ils axis in a norlh 
and Boillli divoetiini, 'I'liero are several iiiipiiroiin I'aels olisorvod in the 
study of (his areal lloxare. Its axis has hoeii lillod aliove llio level of the 
sea aholK lliirlv lliimsuml feel, and above iho level of tlie adiaeciil ooniilrv 
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iilinul livi-uty-livi. Ilii.iisand HhiI. Fmiii ll.iiik lo (hiiil, llu' lli^xiirc is ah.aa 
(iliy miles, liiil viirics iiiiH-li ill wi.lili. Hr liiiil nil riilicr lliiiik. iiiiiiiy iiiil.-s 
I'miii tlm axis, ii line „f niiixiiinini (Inxiiiv. wliii-li line |iii-.niils a siili|iai;.yel- 
isni Willi llin iiicanderiiiirasis. Tlicsi- liiH's liaxn llii- i-IVna iil' Iwn imilin- 
cliiial (IcNiiivs in (i|,|.,isil(. iliiirlinns, se|iaraln,l liy Iliii hniail lalili-, aivcrsillwl 
hv elevati'd valleys anil peaks el' uliieii llie -real mass nnlie Tiiita Mnim- 
(aills is eniiiimsctl. Hill llie |Kali(,ii lielMeeii lliese niuiioeliiial llexuivs „r 
lilies el' ..i-ealesl llesiiiv is ilself j;eiyly (leNeil. In many |,laei>s llial ivlni'li 
I have ealleil llie line ,,r nivalesi llevin'e is inilecsl a I'aiill, in one jiblre 
imllieiiurllisiilonrilierililn Memilains liaviii,; a llirou ernvelll^ lliiaisaml 
keel. (In llie sniilli side ihe line iif prealesl (leviire is very iiTe-iilar, lieiii;; 
eompliealial in seme ].laees l,y faults liavinc; ii, Jills „p|,„se,l k, llie dmni 
llinra nf ihc llexliiv. On eillier side llii' iireal displaeeimail is parlly by 
fniiltinjf, partly by llexiiie'. and eillior Hank is a zone iik divca^e dlsplaee 
miail ivlieiv llie sli-ala aiv laidleil, Hexed, iwisled and niiKortcsl ill many 

The ehaiaetei- nf lliese displaeements ill the Uiiitii Sloiiiitaiiis is ilbis^ 
liated ill Plates 1, 2, mid ."l i.f ihe Alias, and in a siibseipielll eba|ilia> llie 
Kuliiiiet n-ill be num. fully dis.aisseik 

Thy sitliplest topygrapbie forms priidiieed by siieli dlspbieemenls iindtn- 
eOllditioiis of erosion in general (Hilline, are jilaleaii.-, with ;ieiul\ rinimleil 
summits and abrupt, shoulders on die Jtaiiks: bin siieii e-eneral ntilliiie is 
often iimdilied by llu; corrasiiai dn<. in mileeedeiil er .siipeiini|)Osed dniiii- 
llgo; that is, by llio cnrrasimi of streams llial bead in remole ve.poils and 
pass throiigb l|„.se nplifis eilliis' loil.;hlidiinilly, Iransversidy or obliipiely, 
as iufhe eas.. of tsiiii|ile Aiiliebnals.' 

'I'hms- are oilier inndiliealioiis wliieh snmelime,, ereally obsenre lluj 
(reneral ln|)oe-rapliie oiilliue due to eolls«|llenl draillaj;e, i. c, llie loral 
draiuago ivhii-h is due to the ii|ilu;aval ifself mid nhirh prodiiees inter-- 
csting 

eoxco.Mrr.vN'r foitns, 

1. Suhsklutry Plateau^.- .Sometimes the sireams ivhieli head near the 
axis of such an itpheavill, as they meander lo the Hanks, exiiavate \alleys 
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and (liviilc- lliii itn/iu lil.ii'k, wlii.li is :, plalcmi in gvmm\ .mllino, into 
milioi- plalwnis wliii'li iiir sc|ianiH.(l bv iiiHTV,.|iiii!.. l,i,i ,.l,.vali'(l valli.y.i. 
TliiK is Gspcciaih llir case wlura ilic sjri'aiiiri in lln'ir ajipi'r rnnrscs 
follow for soilio ili»laiu(' Die slrikc of llic 1«hI» hclniv laniiil;; lo rmss 
tho more la- loss alira|j| lines of raaxiaann lloxuro. Siimollnios tlloso 
filroions run in dooi) ^otoas; in sucli cases llu- plau^ans are Ijianuled iiy 
eanons. 

•2. r,-'ijriiin:j l!k{i/r^.- -W'iaai ihese e,)nsi'(|nian slreanis sOn-lioe- near 
Ihe axis ol' n|.^e;^^al lake a scanewliat dinal eoors,. aiToss llie slrike, 
(lie i;eneral ]ilaleau is can inn. a sca-ii^s of sliar|i. alaaipl ridjres liavin.;' a 
treial al ri,!;ln ;ni;;les 1,. ike sli-ike ,a- ];caeral axis i,!' aplieaval. 'I'lnis ll,o 
poinls,,rilie I'idires lai'e lie- |,lain l.elow and are siT.araOs! I,y deep -akdies 
and eaianis, and llu^ (disca've.' ,m Ike ]jlaiii lic'iow sees l,eloo> liini uliat 
a|jpeais lo l)e a lim- of peaks si-paraled l.y iiileni nine' ,fnlelus and vullevs, 
and is apl lo nilsniidiaslainl IJie lo|.o;;Ta|illie eliarael.T of llie ;;Teal mass 
wliieli is liel'ore liinr 

3. .irml /Ve/-sv -At s(]nie sta.;es In lla- |.ro;;ress of ,.rosion ike el)ainicds 
of ecnise.pienl draiiia-e in.'iselllale, and al)oiil Ikeir lieads .;or;;es ao> I'oniied. 
ivitk towering- a]n|ikitlieaters. In siieli eases an irrej;adar line ,>f erae's 

I. /■Ve«;,;»./ /Vefa. Sonielinies \u- find a vorv liard lied or ...Ttmii of 
beds underlaid In iiaa-e IVialile strata lai a Hank of ike liplieaMil, uliieh 
liarder beds lane- been earned away by erosion fnaii lliose |«alions of tko 
ll]ikeaicd mass nearer llie axis. In slieli eases eaeli projeelille- riil;.-e i.s 
enoviied wilk a Iriie peak. i rail ikese Iklllkin;;- peaks. 

r,. I,ilrrriii,l,;l Mo„o<:li„«l /lh:,/rs, (In ike Hanks ,d lliese iiplieavals, 
but farlkev IVoin ike axis llian Ike djinkin;; |ieaks, mcaioeiiiad riil|;es are 
often foiina sometimes broken l,y |;a|is wki.'k are llie elanmels of iiilei-.- 
miltent or permaiienl streams, and ikese ridires are veiA im.;;iilar and 
oftoti intorrnpted. Where the do« ntlire.w is 1)\ simple liexioe. a eomplete 
series is formed. Where it. is paiiK in ilexine- and j>arll\ in laiillini;-, 
some of the ilionoillilial ridges disapiiear. Where ihe ratlllina i. on ike 
side of the zone of maxiiniim fiextire neare.sl to the axis, the ridi'Cs of Ike 
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IIIIM-r l,r,lsa]i|H.ar I wliciv llu' nuilthl.; i» (ill llie Mv ill' llu' /<il f 

iiiiixliiiuiii Ili-xiiiV Dii-llir.^l iViiiiilhciixiH, liir iiaoi.siirilloli,iviTliiilaii|i|i(.iir; 
mill ivlii-iv llic iliHiiliiiviiiciit ia I'lilclly ur i-uliriOy In lUulliu;;, llii-ic nil! iiii 
liliilli.rliiiiil iiil,vi-s, 

i\'.- -KAiiiAH MTi;f!("n;Hi-:. 

Ill till- ii.;ri"ii iiiiiliT ili«'ii»siiiii «!■ i.lU'ii liilil III!' sciliiiiiaitaiv lieiU 
lirnkiii iiili, .;ti'ii1 l.lorku iiy lalllla or llii-ir liiiiiii.lii,;iiv,s iiiiiiiii<liiKil flcxiiirs, 
ami llii-si' liliii'ks liavc hiaai jviailly lillnl In liniail masses. 1 liavi' ills- 
laissnl lliis siiliini somriilial ill liai-lli in my Iii'|i,a1 i.ii llii' i:x|iliiralioii of 
tin- (•■iliiniil.i lilvi^rnniic Wisl anil ils ■|'nbiilarii>s, |,iiIiIIsIk.,1 In IKjri; and 
ill I'liiurc .'I I n.|,miliiiT a sarlliai ami liinl's cyr vlaiv ol ili|. plalpaiis mirtll 
of Ihe (liiiiiil Canon, ivliirli was used in llial viiliimr. All cxamlnallim irf 
llils ivlll liilly ivvral llic rliaiaili lislics ol wliat I liavr lailliil Ilii- Kailiali 

aro platoaiis ivilli liriikoii i-ilgcs ivluav llloy alv lioiimlcil l.y faiills, llcxoil 
lalp's ivlinv lluA ;uv liomiilial liy momirlinal Ilcxl1ii-s, anil nllli osraqi- 
niiails wlicif thcv air lioiniilial liv lanoiis i,r linos iil allirs. 



1. CUffx „/ llisijlm-rmnil, Wlioii a |ilaloan Is lioiimloil on iiirn sldo liy 
a lailll. Iho od;;i' ol' llio |ilaloaii is an osoar|)iiiiml oltoli so alirniil; as lo 
lilTsciil a iiiovo iiv loss inrgiihir lino of ilill's. 

2. Hhpcsiif l>is,,l,i,a«nil.- AVIion llio ills|ilaroiiioiil Is a lloxiiro I'allaM- 
than a fold, llio od-i- of llio |ilaliaii is a liiol-oii slope, I liavo ills, ussod 
those clift's and slopes of displaceinoiit soiimwiiat ill lenglli in the \olmni' 
ah'cadj quoted .several times, page 182 d hi'(j. 

3. 3liimrliiml llliliir-.i nil Ihi: Flanh, On tlio llaiiks of llioso iiionocliiial 
lloxuros, iiiidor pni|iot romllliims ivliieh liavo alnsiily hooii ilosnihod, 
iiK-liiial rills-OS are lormoil. 

1. Mmmdhud ItUgrs uilh Philruii Ciurinl Amui, -.\s In sini|i!o aiKicliiial 
iipliea\ais the eetitral mass nia\- lio oinliolx' oaniod invav iiaxiitf; liiil 
moliooliiial rli|o-os, in llko maiinor In (lie Kailiali smirUiro lliii priiioipal 
platoan mass may lio lairriod away leaving oiih Ihe inonoelinal ridges. 
This 1 have also diseilsseil In (he volnnio nireaily qllotoil. 
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f^AiiiAli HTItUtrrUHK^-OONCOMl'J^AXT l-'OiniH. I;) 

T). PniJadiiH/ Iluhi,-^. — ll m mMmn. |icrliajiK nrvcr (lie case iliat llie 
sii-;it;i Di'oii.; nt' tlicsr plati-aiis isrc Icl'i i.v llirf;viirra! .lisplacciMcnl m ;i lion- 
/.unial p(.silu.!, ; \m\ i'xwy hVwk is iilicd nnm: (ir Irss, aiul oClrii a vallcv 
appears at, ilic foot ol'tlii' slupc, and llie slrcanis whicli lica(! on ilie o]i])i«itc. 
brink ol' Ibo ]ilateaii have vxravati'il valleys, \vn\h\\t inli-rveniiiji* ri(!|>-f(s 
wliiclt projoi'i iiilotbovaSloy.liaviiig'an ctl'cci womowliol like thai iloH(Til)eil 
m one of the eoiieoiiiitaut ionus of ihe Tinta stniiium. 

G. Clijr^ of I'h-osh,,.- An hielliu'd plalean may Uv hninxh'.l on the 
upheaved side by an ewearjHiient ol' erosion, and sudi an escar|>ineiil is 
giiidxialiy carried back by an nndoniiiiinig process from the hiu! nf f;realosi 
upheaval. The draina;>'e of kucIi a [ilalean is usually IVeni the brink of 
this escarpment toward the viillo' nu ihc; oppusilo side; yvt a minoi' 
dvaiiiag-G is found whiidi carses imJ deep jinlclics, and ihc cHlfs i.l' cr'usiun 
have deeji reiinlrant and sharp salient aiio'Ics. 

7. /Inflrs.- -Sianetintes (he j^uhdn's whi(di lorin the d.'cp, reentrant, 
angles of a hiie of elilVs have lateral ■.iilelies, \vhh-h by eonlinued erosion 
coalesce, and the salieni auoles are gradiuilly esii off from ihe esearpmenl, 
which ks ever retreating. In this manner hafles are Conned as oiitli(;rs of 
elills, 

8. Cameo MmiRUdns.-—'\Y\\iiY<.'\'vv eonsitlei-ahle an^aw of hoi'i/.ojnal or 
nearly horizontal strata are found snllieienlly elevaled al)OV(^ ihe base level 
of erosion, and Kueh areas are, di'ainiiil by two or more i^nb]»arallei waler 

in their n]i))er nuniiieations, and, earving ont deep (dtnnnels, will k^nve 
behind niounlalns of hori/,onlal slrata, Smdi numnlains are oflen of great, 
beanly. This is especially Ihe ease when^ Ihe lu^ds are of dilh'renf le.xlnre 
and color, when the nsonniains will Ik^ leji'aeed and bnlfressod ill beautiful 
regularity, and banded with 1 he colors wln<-h are characteristic of the soveml 
beds of wliioli they are composed. 

A few miles north of the Uinta Monnl.uns, on thi' w<'sl side ol' the. 
Green Kivor, a group of sneh nionnlains ai'(i IbnTiil, 1o wlii<di I lia\{i gi\-cn 
the name (Jann'o Monnlains, and I call Ibis (he (;,;in<;(i structure. 
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\'.— J5A.SIN liANtn-; HTi;i:<'r(:i;i;. 



Wlioil iIk; l)liicks iiiK. wliicii a ilWi-i.i <,l' coiuili y lias hi'i-li l.mkpii l,y 
(milts nro grratly lillcil so tliiil liiu slnila (li|i al iii;;li aiiiilcs, ilic uplilnd 
0(1^« of .Hticli blocks iWhni ioiii! Ii>n<^- iiiouHlahi ridocs. Sncli iii!;.;cs have 

(soniihtiils i.i'olkta- lyprs uf .slniclurc ; linl in llii-- case llic liiljvis cnistidilc 
l\u- cliicfiiuiaiilaiii iHaa«-« lluiiiMlvrs, and loiiii aHcillua- RvlicTal sliiicliiial 
ty|«', 'I'la- iiioiiocliHal iid;;vs aiv due In llii> nrnsiiMi of a|dicavi-d strata; 

tliosn ridjjvs am .hi hs|ilar,annnl : Ihny may also ho i.rndcih hnl h. »n 

far as erosion jnis progressed lla- rid|;v lijie slrnelnre is ,d]senred. Many of 
the rido'c hke nninntains of ihe l!asin l'rn\ii]ee lat\e this slinetnre. Sneli a 
rklgo is composed ol'nnnaxdinal si rata, IJuM.ne side presenliLi;;' a liold esearped 
front, tlie dIIht a nLore cTiilly sL.ped Irndi eoidorinin;; lo a greater or less 
ile^ree wIIIl lla' dip. tionn'linns lln^ rid-es iheniselM^s are fanlteil longitud- 
inally, Iransv-ersely ,a' ohiicpiely, and lla^ lanlls na,y la- slinht or of great 
nnigldlnde: hnl Ihe nuav eonimoii stnielnre is a siin|ile ri.lge willi slight 
transv(a'se .n' ohhiple taidts. 



I. JInfweliHiil ltifl,,,'s f,„ ll,r Hurl.: On tlie harks of these liasin ranges 
una linal ridges liavi' heen oliserved. 

\'l. -/()m;s ()!'■ ni\t;!;Ht; !)itiphAt:l';Mi<:N'!'. 

In this I'egion many- zones or irregular areas of eoimtry are found to 
ho divided into small liloeks by faldls and llexnres rinming in diverse diree-- 
tions, and these may he Innizontal in- he li|iped at high in- low angles, or 
even be overturned, 'I'lie lotal elfeel of lliis diverse displaeeiniait niav he 
to liplifl Ihe area above or de|ness il below Ihi' adjaeeni eoiinlry or not to 
ehange its relative altitude. These features are eshihiled on a small seale 
within a limited area, usually so elongi I as lo be termed a zoii,.. 

During the past season Mr. (I. K. (Jilb<al liassliulied an area wlaa-e this 
divor.S(! dis])laeement is by faulting,atid the lanlts are of no great magnitude, 
and the bhadis into whirli the area lias heen severed are eilher mil Idled or 
but slightly so. 'I'liis presents llie simplest illnstratioii of Ihi.? type that has 
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u iten uf a pDilIon or tho MhsIdIh Zodo o! DIvcieo Dlsiilncciiivul. Tbo nren rvpivteiKril la xix 
ThotiaBeIiiio8hoira)hcEoa'lei'Ft. Tho (met la iltalocdliy Snllun Crfek, wlilcltuuUvaiUbraorLca 
nui! Done tlirongb the canen ou llic Isft. 
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z()x|':h oi'' DUi'iiiHi'; omi'LAt-ivMicN'r. 



yoUn'oii ilisc.vcmi, II i» siiii|,ly ihr KMrjh Klni.-lmv nil ii vei'v siimll 
sciaia Kig. 1 Is a l)inlV i'.vi> vii'w cil' |Ik> hWU nmilmiu.,1. In l)„. »,.rlioii, 
in tho foreground, tins \K-d\y Ihio roprtiriciils llir stiinnni ol' iltf hi;;lir.M Crr- 
taceons gl'onp. Fif,^ ;"> i,s a (tiiij;i-ani nl' tlic sanif rciniat ;,li(i\\iH;v ilir blocks 
inio ii'liii-h il is scviacd, ami lli,. saim; icstoreil t(. llic (aindilion lliuy muild 
liavc, had llmre been la) dnmilalioii. 

On lla- s.ailli sido oltlai liinta .lloindains, and . asl nl' iIk' (Irian liivcjr, 
aiailhrr caimpaiativcly simple area has l.i'iai sludi.-d liy niy»cir 'Ihis y.(,ne 
ol'divorsi! di.s|)]aiteincnl is on (lie Hank ollh,. -nal I'inla nijlaaval. 'I'M,™ 
displacements are clliofly liy llcxincs satlua- llian li\ laidis. and Ihc Itlncks 
are more (ilted and (andorled llian in Ihi' hni. 

In Alias, I'lale ,\o. I, ivp lane a s(,.na,;!Tain rcprasenlin;; lla^r dl-plaia^ 
m.ads, aial in a sniisiapnad chaplai' ihe snlij.cd will lie more lidly disrussed. 










— Daslii liiiTiRQ cli(t]ilnwmonl. 






E—Zoiio of BivoFso iliHptseomonl, 
]''j<i. li.— Tyiies (rf DiRjifucomciit. 

Many ollici- invas l;ir inon) v,nn],U-K llnni llicsc imvc \m^u dhvnvavA 
wliciv i, /OIK. I,:i.; Inu'ii hrokcn inl,> hlcrk.s mut ihosc l,lr,ck.; |ij,|„;,l and 
contoricil in 4ivcrsr ways aiid direc-fioils iiki; the hlork.s oC icr crowded in 
ai! (^Idy ul'a iiornLcm liver at tho tiiiioof its ■.prtn;.; Hoiid. TIh' fopujinipliio 
fcatiin's loimd in .suoli areas are zones al' ifrejndar Idlk;, I'Hvnre C 'ia n 



Hosted by 



Google 



IB 'rinji':i; cI'Xh.oc.icai, i"it<)\"iN('i';s. 

(liasTlim illusli-aliii;;- llic .KcluTal lyprs .,r (lispliici.iii.Mil hiMvldfiim diac■lI^s^■cl. 

A n'|)ivscnls ii Siiii|,!e Aiilh'liiiiil ilis|,h,r.ji it; I; :, riiit,, (lispLicciiu.iil ; 

(■ii Kiulml, (lis|,l,HviiU'iil; Dil l'msi]i l!ail;;c (lis|ilac,.Hii'lil i ami K ii Z.iiio 
c.C l)iv(TH<! iiia|ilaiaaimil. 

JIOI'NTAINS COIU'O.SKI) IX WIIOI.I': Ol! TX I'AKT OF KX'I'I.'A- 
VASA'I'Kl) JIA'PKUIAL. 

«V are iiol alilr in llu- lovsciM slate ,.f ,.ur KliowU-ap- I" diaw Icirili^ 

<lislrilml<»l llii'.m.i-)i»ll Ihn;, <,l' (lies,: sa'clnnical |»i,vili(a,.a, lail ihc loll.m iliR- 
lyinw of Blniclurc have hccii oliservcil. 

VII.- TAiiij': MoiNTAiN HTi;r(''!f:i;i:, 

\Y<: i.ClcH llial b,al,s <,r sedinuailaiy slrala |,iv,a-rv,.(l rniiii <Mi>si,,ii l)y n 
i!a|>|>iii!; ol' lava. Siirli ant iiaually called lalil,- iianmlaiii«; llie iiiiilei-lyiiig 

.seen in i.ie.sis or l.rir tallies, and soiiielinies in lallev.s ,„■ ;:iileli,.,s wliieli 
have lieelL Idled villi e.xli'avasaled mall-rial, and ..nisioii has prereedvd Id a 
limited exicait en eillier side of Iheso harder masses (■arryiii|r away Ihe 
seller s,.diine)ilary material ami h-aviiig- llie hauler viileaide. n.eks in the 
iitid..! (.]■ Ihi' vall.'V, and llii,< may liave an elevalion le.ssia' or itrealer than 
thai ni' Ihe adjaeem vmuilry beymiil the rliii cil" Ihe valhs) . 

A line e-Naniple III' a lalde immiitaln is lunml in I'lhit iinllc, ill Wyo- 
mili,;- 'I'errilory. 

\-|ll.- -(INK'AiiBT STitliCrUIUi. 

serve as a proljHnioii to llie sediinentar}- heds whiidl are. !inmeilial(.!y uudrv- 
l3'iilgtlHaii and, as the ernsien nf the adjaeent yoiinlry n<a llnis preleeled 
projiresscs, new vi.nts may lie linaned alciin; the edevs t:( .snrh slie(.ls and 
at a hiwer level. Ktill lavsien |iniere.sses, and still new ilecids el' lava are 
laauvd (Hit, ami slid at hiwer levels, iiiitil a mninitain is h.il heliind with its 
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iiiNl I]miiI;s ivitli inv;riiliu- iilid ovCTlnpiiiii.; jmU-hcn <tl hiva. 'I'lms Inva linl 
i,i imlirinilKl oil liiva licil, lull unlike llie lilcs iil' a n.nf, llir ii|i|ht ('il;;i- iif 
111.- lowi'l- slicci i« iiliico.l 1111 111,. liraiT ,.,1;;,. (il' ill,; U|i|,i-n 'I'lus ^IrilC- 
liiiv is «t11 r,']ir,'s,.|il,.,l ill ill,, riiikiinil .lliiiinliiiiis iii :;,„lli,.ni Ariz„iin, iiiiil 
hiis lir,-ii m„re fully ilis.Hiss,.,! by ii,,' (■ls,.wli,a',., ri,k 'I'll.. i';xj,l,,rali„ii .if 
Ih.j (:,il„i-i,li, l!iv,T, &(•„ paiiv mil ,•( M-,;. 

i\.. ri:.^KiiAK f>'ri;f;(rri'K'i,:. 



When 11 pliiiii „i- vi,ll,.y whk'h nrvtvi-^ cxlriivi.-iiu^il iiial.Tlal liviii )„ 









ll,.„,l „r lava is liilcil ,111 ll,„,,l „r lava lllilil a vasi mass „r miUiaial is uccii^ 
iiiiihil,.,l I,',,,,, ivhicli llia rains ai„l slreaiiis .'arv,. iiaaiiilaiiis. 'I'l,„ s,.v<miiI 
lii'ils „r wliii'li siicli a iiiraiiilaiii muss is <a.iii|„,s,al aiv ,.xi'(.a,liiii;-lx imsilllar, 
fnim tlifco canses; JirsI, cacl, lital as |i,nir,sl ,iiil was an iiri'iiiilar mass, 
(llic to its degree of fllliilily ami tin, cli;nn,'t,a- ,,(■ ill,' 'inmiiil on wliiiih it 
ivns poiiml; siToml, |,a,'li l«sl was inor.. or 1,'ss naalillial In <T,.sion, uliii'li 

iirivil al'h.r il «a., |,onr,i,l oiil, anil bi'l'or,- il was ,a.vi're,l by a siil,s,,,|m,nl 

llooil; ami, lliinl, llic gonoral mass lias Iiomi i>r,.,l,s! to a jii-oalia- or loss ■■x-- 
lolil in imnln,-in,;llu!|iresonl roriiis. 

mmil ari! in i,ni|;ii'ss, il is ,,li,ii 111,, ,als,. lliiit llio slrm-liiro of lliis I'lass of 
immnlains is ,,r,.aily mo,lili,sl by sm'li ,lis]ila<.isii,ails. lloimlains ,s,m|„,soil 
ol sm'li iriT;;1llav lasls of lava aiv ol' rreqmill ocairroiioo In llio r,sfi,)n 

JUmvev, l.'lah ■I'ovritoi'v, in wbal aiv known as ll„, 'I'n-sliar lloniilaiiis, 

x.^^ voM'Axic ii'n;c("i'n;r:. 



"1« 






ati'uoiuro avo ol' r,',',]iKml ocairivma, in llio ri'uion iimlor liisciissiini. (Iro 
complex conns sm'h as aro liniml in olhor pans ol' lli,' wsirl,! ,i,> nol ,i,sai 
but alow (loill.l,. ionl ,ai,. iripl,' o.ai,' lias lass, ,,bs,.n,sl, 'I'll,' ,;,val mai,a'!l 
or llio ,a,nus olisorvo,! ar,' l.nili ol' limlors im lima,l slssis ol' lava, ami ar,. 
liun .aimaunilaiil I'orms ol' lava iiu'sas. Siii'li ooni-, aiv oomparalivi-ly oplaai 
orakas llio scoria ami iislios ok wlli,'li llu'V aro wmipos,',! viokl iva,lilvloalm,, 
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cnilcT, ilH cuiHlilHiii li-slili.'s I.I Ihc lidciiws (if lis (.ii"iii. mill nil llir Ihi'ls 
nOlKilig to the mIu'H nl' liuii uu wliirli i( ivsla I'lilly .■<iiTiihiimlc ili|. I'c.iiclu- 
tiioil. I'Voiu Hiicti r\iilciirii Wl- lire lililc lu iiiirf llir rrri'ticy oi' iniirll iil' (III' 
vclraiiii' iiolivllv ill till' lliriH' limviiircs. \( ||||. Iiiiiiiiiii liisi.iry lit AiiiitI™ 
TOlll.l bi! l-iiminl hark to lia I'lirly a <}:»'.■ i>„ il liiis li.TIi ill A,-i,l', il niiiii,,! hi- 
ili.iihl.-il Ihat ihc niilicr Hiii|,liTi, ill' Hull history w.iiilil hi! rc|ilcn. wilh llii; 
lUTuiinl,! „!■ vi.lniiiiii nre». 

\i lll■;^'li^■ ^iointain' ;i'i'i;i"(rj'i:i:i';. 

Siiiiieliiiuv «(i liiid Ihc s|.(liiiu.iiliiry slriilii .lisplarcl hy ii (|iiai|llivcr«il 
ii,>hcaval iiii.l lhi< simii! fra.iliircd, anil ihmiioli ihaia. IrarluiYs lliauls of lava 
)iav|. |i.aiii-il. aiiih lliasc may lia in palilias ahnul ilia flanks u! ilia iiHiiiiil.- 
aimsi.rslanil ill ililcas ivh.av ilia walls uC ilia arai iaa liava baall sn,|,laivay 
hy ilaiuiilalioii. in ilia Ihany lluiiiilailis v,a liava a liiia illilallliliiiii al'lhia 
typo 111' slrnalniv, Tliasa iiKinnlains Ian a haaii sIikHisI hy Mr. Cilliart 
during thli |iasl saiisun, anil in his |iralinniiary rapnri ha sa\ s : '' 'i'ha arii].^ 
lioiM of llu> llaiiry Moiililaiiis ara cifa rhal'aali'r (ailiraly lanal la iiia, and 
lliay warn sliidiad « ilh an inlarcst aliimilalail hy aurprisa, A das, ripliun ,,l' 
asiii;da,iiiajliungh il will nal sliiiid for all, will si-rvc Id illnsliala ihalypa. 

MiHiiil lallswarlh is roiiiiil,aliditshasaissix,.rai.;lil milas hniad, 'I'lie 
alrala ol llu' plain ahoul il are horizonlal mi avary sida. .\aar llio 
maiilllain ilia Ium^I sirala haannia slla-lilly inaliuad, risiiii; rroni all aldas 
loivard iha naiuiilaiii. At ila base ilia di|i slaadily incrcaisas iiiilil on Ilia 
alaa|i Hanks il raaalias a ina-iiiniiiii of lorty-liMMlagrecs. 'I'liaii il iH-.insli) 
diiiiinish, and iha sirala arali ovar tlia arasi in a aomplali' iliaiia. Ihil ilia 
lop of iha doiiia has aniakial open, and lapaiina- lissaras hina run mil 
10 Iha Hanks, and ihay liava baall lillad with inollaii rank, ivliiali has aim. 
.a-aalad and Idniiod dlkas. .\loivo\-ar, iha alinini; sirala of sandslona and 
alluU; have hi phces daavad aparl and admillad sliaols of lava halwaan 
tliont. 80 the moiiutaiii is a ihiiiia or bidihla of sadiniaiuiiry roaks with an 
eriiplivo aora, tvitli 11 sysiain of radial ilihas, niid with a syslain ofdikas in- 
larlaavad v.illi Iha sirala, II is a Inonnlain of upliliad sirala, ilislendad anil 
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lii llii! lbiV!;-.iii|.; .■iiariliicrizatidll i.l' (■..lliliii ly|i.-s nC slnH-lun- luiuid ill 
llliwc iToiiiiis, I liinc Hill iilli'iiipinl In iiilo|)l n syslcni ol' PMiii closMlira- 
lii.li, wliirli slii.iilil III, lin'lli liirlusivi' mill exrlllHvi' iw. llir Ijjli's ilii iim 
lldmit ol' Blldi .•liisi.llli.llliiiii. No "liiiril mill riiiil HII...1" Ciiii li|. ilniiMi. I 
have simply iilloiiijiliil In imlii-ili' lIii- iiiiporliiii! I \ jus with Ihiir jirimary 
null iinncontilaiiS liintiM. 

Il ill iiimiifcKl Ihiil (lie sIniHiilviif a M>ililiiciilii|-,x liiiilinlaili nlll ili'|iiaiil 
primarily U|»iii hvi. I'lniii'iil^. lltr lypo ul ilir ili,.|ilniTiiiiail ami llir Hiai- 
aruii'iuiil fxli'iil 111 iTiisiiiii. 'rill' iTiisiiiii may lir aiiliTI-iliail iii' .-4i|.ia iiii- 
posijil, 111' il may lie ia.„Bi.,|ii<.iil, m- iIihh' iiirtli<.il» may lie ciimliimHl, ami 
llie erosiiiii iiiiiy In- mi.ililleil l.y dip, l.-Miii'li, anil iilliiT rliaraiierislics ill 
llie In-ilii priiilmaii!; laim-iiiiiilaiil rmiiis. 

Kill' laiiivijlliiillce, I suliiiiiii llie lollinviiig: 

SYSOI'SIS 01'' 'I'llli; TVI'MS 01' MOI'XTAIX STISL'CTl'HIi; 
lil'X'OCi.MZI':!) IN TNI'; l''()l!l';(l()IX(l DISC'l'iSSIOX. 

IIOUKTAIXS <H)'.ir()SI'",ll (IK SI'iDI M I'iX'I'AUV H'l'liATA, AL- 

'j'l'iuKD oi; i:xAi,'i'i'',i!i;i), 

I.~Al>l'AliACIIIAN yriUJCTUiil';. 
(Nlll I'lmml ill llie Hiii-ii |mivim-c».) 

II. sLMi'iJ', .wnci.iNAii Hri;i:(!'j'iii!l';, 

['rimary lii]iii...ra|iliir I'liriii, l'!ali;ail Ivilli I'l.lllidiiil vi-1'lii'al oullilli;. 
Cimiiiiiiilaiil fiiiiiis: 1. Mi.iiui'liiial liiiliiviKiii (li,. I''laiil<i 

:'. Jl Una) l!iil;;iM iMily, 

;i, Imdiiied I'lad-miii. 

111.- .riNTA .srinifirii.'i-:. 

shmddiTM OH I lie llaiili. 
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Ooiiconiitjuit fVtniis : I . .Suljsidiaiy Platyaiis. 
t. I'rojectiiifp Hidgos. 
;!. Axinl I'rnks. 
I. l-'liliikin;; \\-.\U. 
r>. lHl,.|Tu|.lril llcn.iclinal l!iil!.-(!s. 

IV,— ivAiiiAi! ,s;n;i:(;'i'i:iii;. 

I'riiiiary lo|i(.i;TO|.liic fiillli. I'liilciiii willi illlKllliir iiulliiics. 
(JolH'oiiiitiint tonus: t. Olill's fil' I)is|)l;urnii-nl, 
•_': Slopes or Displiu'i'iiioiil, 

3. InliimqiHiil .llomKliiial liii|c;cs on llio Flanks. 

4. Moiiooliiial liklgcs willi I'lalvau (Janii-cl Away. 
.'}. I'l'ojecting Kidjvos. 

(i. Olill's (.)' I'h'OsioH. 

7. lUiflcs. 

5. C.'amoo Alouiitains, 

v.— liASIN HANGH STKUCTI.ItK. 

Pi'iioary lopo^i'a})liio I'oi'in, .Moiiocliiial ridf;cs of (iispIacooKiUl. 
Coiicoiiiitaiil forms: I. Moiiocliiial lidjros on tlio hack, 

VI. -■/,().NM';s OJ'' IHVIOIJSK DlSl'I.AOHMi'iXl'. 
Topoj^rapliii: finin. In'(';>idar ]iills. 

MOliNTAIXS (;().\ll'(),Si;i) IN WIIOI.K Oli IX PAHT OF KX- 
■pii.WAKA'I'KI) ,MA'I'KI!I.\I,. 

\'ll TAin,!'; .MOUNTAIN .S'l'PljCrrCKM. 

vjii.. .i;i.\k.\i;i;t s'rinnrruui':. 
IX.— 'I'UHHAu 8ti£i:ui'i;k1':. 

X.— VOLOAKIO STRUCTOEB. 
XL— lIKNltY .MOUXTAIX BTKUOTUliR. 
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OliOCIIiAI'IMO |-iTI!i:('Ti;iiH ()!•' TIIH IIAKIX I'liOV I.XOE, 

III Ihi.s imivim'c llial ,,ii,!;ra|ilii,- 1 y|iii ivliicli I liiivci ilimciilicl iia llir 
liiisiii liimjjc slniniiiv |>ivvnils, 

111 llui ™iis;ili..|iii; nlir slramnvorilirsc r!il..,-c likr iiioiiiilaiiis, il ill 

viz, tliiit of flic iiirliiiiior|iliic .mil uiialliTrd .srilillu.illiiry r,inii,ilimis, uiill 
tliill (.rih(. iTii|iliv<. Iii'ik 

Tlir runiiiT iiiipciiv ill simple iii.iiiu.'liiial rlili;vs i.f (lis|ilii(.,.ii„>iit, hill 

riil;;rM siiiiiHiiiics il is Ibiilul ii|i|iciirii!,:; nn llu' lliuiks, si.iiuiliiiH.s Imrviiic- 
|)(irliiii!s ol' ill.' I'aiiMi'S, sniiiciiiiirs ,.xtciiiliii;;- ill siilicqital masses in trails. 
\ia'sc (ir i.lilii|iic ilireiainiis In tlid riili;'cs |irii|Ka', ami ill iiiimy ways (-oiti|ili- 
caliii;; llir l..|ii.!!ilipliic sliauaiiri-. Il is ill' llii- sinirliirc c,l' llic moiinrliiial 
riiliriis mily llial I mm sprai<. 'I'licsr nilsrcs aiv mu rcsiiliiary IVa-iiuaila "I 
anticlinal llcxlircs (aiiilcil in ;„/«///;». liir « hcivvia' llu^ slnicllin- al llic fool 
i,r llic csrar|iiitciil is mil cciiiccalc.l liy siiliaiaaal cravcls, llic licils seen al 
Ihe siiininil ill' llic liiloc, „r kiionai lo lit-lon;;- li. a still liielicr hurizun, appear 
ajiaiii al llic liiiil c.r tllc cscaipcd liicc, sliuu iiii; tlial llicy IniMj licen llnvwii 
tn lliat pi.sitinn l.y a raull. Tile vi.ltres llicmselvcs ,ieen|iy llic |ilare of iiiax-- 
iiiilim niilicaval. In llic siininua- o! IK, II I liail sniiic Ii|ipin1iinily l.i esainiiio 
a fen- iil' llicse eidcvs wliilc mi a lri|, liviii Call l.alic City Ic Killnimv. [lea- 
ver, and SainI (Icn-c-c, in I'lali. In tlie winlirnr l!iVI--'i;!, 1 spiail a (nv 
ivccks studying- the inminlains nest „l' llic lli.i Mi-ecn, and ap-aiii in 1K-(;1 
ivhilc ena-ao-cd in pnisccalint;- smile ellimiprapliie studies 1 ,isiled many 
pcililsiii Western Clali, XcMiila, and Smiilicrii ( 'aliliirnia, inakinp carsury 

esaniinalimis of mmtnlain strnelliri niyivay; lull .Mr. (i- K. ( lillierl, 

wlliUl ongag-ed as g-ciiliigisl cit the Wheeler e.xpcditi.iii, made a iiuleli mi.rc 
thomug-h study id' lliis region. In his ripmi of the gi'iikip-y- el' that repimi 
for 1872, and puhlislicd in IHVI, |iag-.! ral, under the hc-ad of ■■MnniHniii 
l!uilding.,-Mr. (lillicrt pi-cseiilsa "diagram of gi-ncrahzed iii.mnlaiii ..ei-ll,.iis 
di»eoiniliiiKdciiiulalinii,"vvliicli I reprnduco (Kig. ?), picsia-viiig- his iellcring. 
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'i'iiKi';i; (;i':oi,()(il()Al, i*HOVi\ui';H. 



nl,»,.vv,.r,i ,i,liiiil ,9' 111 



111 iixiilaiiiiliuii urilii'iliiioTniii .111', (ill 
'"I'liu si'iiioiis iHTinimlati-d liy urn- i; 
fblUnviii^' cliLssiliciilidiis: 

A 1(1) 



"I. Killllli'.l iii,iii,H.|iii,ils ,i,.,.|ir, ill whii'li llic »IViil,i „i, ,111,. siilf i,r tlic 

I'liult li.ivi- I liltcil, ivliile llK.sr ,iii llic ,,|,|,n»il,. si, I,. cilluT ,1,, iiol iipiK'ui- 

(A), i,r(lrss fn-niinilly) liiivr lirn, <.|(.v,il..,l ii li'ss (Uiicmiil (I!). 'rmi-lliinU 
111' 111.) liiimnlniii Help's van lir ivIVriTil In lliis class. 

"i. OIIkt rid.iics 111-,, iiplilts liiiilu.,l l,y |i;inill,.l liiiills (C), ali.l I,. Ilii-s,! 
may lie assi!;iiwl a I\-k iiisluiMrs „f is„lal,',l synclinals (i>), ,i,,aiiTi)i,r iiii,l,T 
cireunistauci's llial prcchul,' llic iilca llial 111, y arc reiiiiiaiils laiiilUicI l.y 
douudatioii. 

"3. 'IVlIi' aiiliclilials (]'■,) arc Mry rare, ,Ma|,l as l„ral. salisiilinry IV-a- 
larc-., lint many ran,;vs am linill .il' raiill,',l aii,l ,lisl,i,-alc(l i„ck masses (I''), 
Willi an iiii|iiTlc,'t antii'linal :irraii!;,-ni,'iil. 

"Xntmily is il imiaissililc In forinnlalc lli,.sc rcalnivs, l,y (he ai,l ,if any 
liypotlu'tical denmlaliiiii, in siicli a syslian iil' iimllllaliniis anil li,l,linj;s as ll„j 
Messrs. liogors have so ihiiron.Nlily ilennaislralcil in IVini.sylvauia anil Vir- 
ginia, lint (ho structure ul' I lie Hasiii IJaii;;i' s\-slciii slamis in sli-,111;;- ,-,inli-asl 
til thai ,if the .\|ipala,-hiaiis. In llie lalh-r, i-,,iTii!;-ali,)n has lic-en prii,lii,-e(l 
cnmimmly by fiil.ling, es,-c|ili,ilially liy raiillin,,;-; in ll„. lui-in,.,-, ,-,a,ini,iiily 
by llHlltinae.-iceiitiimally liy ll,-.sni-,-. In the lall,-,-, h-u ,a-ii|,l!v,-'r„,-l<s iii-clir; 
inthofonni-r \-,,lcaiii<- ]ili,-n<iiii,-iia ah, mini anil arc inlimalcly- assecialed willi 
rillgesof lllihcaval. Tla- rce-nlar allcriialions lit ciirv ,-il anlielinals ami sy 11 - 
eliiinls nh 111,- ,\ii|iala,-liians .Icmanil llic assani|ili,ai nt .en-al li.ii-iz.ailal ilimi- 
lllUicm iif (he space- c„v,-ri-,l liy the ilislarlaal slrala, anil snc-c-csl lali-i-al 
proaaure as the immeiliate force c,iiK-ei-ii(-,l; while in Ih,- llasin liaii;,-,-s, ihi- 
displacemcut of conipavativcly ri,;iil li,nli,-s ,,( sii-iHa l)\ \,-rli,-;il ,a- ncarU 
vei^tical faults in\-oh-cs liUlo horizontal iliiniiiiilion, ami s,i;i-;;-,-sl-; (lie ajipli- 
cation of vertical jircssuro from bolow." 

Thus a eiiaraeteristic range of this country is Ihc edge of a gi-eal block 
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iiplumc-d hy liio piviliuli f ,i fuiiK ;]ii,l ,«,-,■ ,w »« >villi llu; iipliraviil, 

i.r„<lc!l iiiH) iiTi'isnliir Hiniis mill liiodilii'il by (Iniv.^ cii' iti||]|;vi' niiilPi- iV.iiii 
iHiiuMtli. Whilo llii« !:. Ili(. !;ciuT,il sInuiuiT llinHii;lu.ul iIh' it-inii uiidri' 
I'.iliMcli.ralidii, lIl.Tc ;uv iniliiy i'Xccplinii«, "» ii»lir,iu..l liy Mr, Cilbi'il Of 
ealHJciar illterosi ;m> llic! "U|iliris rimiual liy |Kir;lll<.l fiiiill., (('), ami t" lluwo 
maybe aasig'ne.l ;i linv iuslaucc^ ol' i-u>l;U!Ml s\m'iinni:> (D), .uTiiri'lit;.; uihU-v 

dvcioustiiiicos lliiit prirhiili' llie idcn llial llicyaiT rfiiiniuil nincil hy 

aomillatioil," iiiid the -iimlLN ran;,:,.;. Imill u( llulllril ali.l (l!sl„c:ilc,l ivrk^ 
ina;.rfi's (K) Willi an iiiiiirifvcl aiilifliual arnnii'.vinciip'' 

IVihaiis lliii lalkT are ulial I liavii ralli.il Z.iiir,- o! Diviaw I liBplueiv 

111 lliii imrllii.m |)iiiliiiii ol'lliij |m)vim:(. lillHM' iiidiliiicaliiins i.l llii' gvii- 
(iral sinirlmv soem In aiipear. Sir. Kiiij;, iii llin Ihini viiliniip iil' llic "(Jci..- 
logical Siinry i.rilK. (■'m-lirlh Parallel," |ia|:o !:,l , mix si '■■riuisr lira iiii,il11(. 
aiii rliaiiis ivlili-li lii.- Iraanl amiss llir ilrscrl willi a iioi-lli mill siailli IremI 
are imliiimily llii. flips of liilils nlmsii il,;..,, syiicliiial valleys are IllUal v.illi 
'I'laliary ami (Jnaliallan ilclrilus." 

'I'lial lliiire shoiilil li(i I'xci.ptiniis to (liij Kiaimiil ly|K' iif stviii'luiT in lliis 
lirevimii' is mil slraii::i>, for siniilnr |.xiT]iliiiiis iiiaair in narli iif tlir iillicr 

miiunlaiiis in llie Uasiit i'm\ini-e. 

'PIki iiKiinilaiiis iif uriiplive iiri;;-in ill this j)ro\ iiirii are cliteily iiriaiMsfiry 
masses In llie sini|)l|. ridga's of niilieavul, and sii far as my observalions 
extend, are of llie 'Pii-sliar (y)ie. 

oiiOdiiAi'iiK! K'nuiCTiriii'; oi.'tiij.; i'i.athaij n!()\i\(!K. 

h, the I'lalean I'riiviiiee llie Kaibab slrilelnre prexails. bill iillier lypea 
iif slrilrliire are liiliml. 'I'lu' I'iiila liaii,i;e, wliieli rariiialies llie (y|ie fur ibe 
IHiila Blrneliire is I'liiiml williin lliis |m)viiiiv, and a niiiiibiir nf siiii|ile ami 
elinals have been ilisrnvered -. we liave also fiiiniil many /.irnes nf lliversii 
l)is]ilaeemeiil. 

The immnlaiiis nf eni|ilive nriein are of all (lie lypes abnve nielllinlleil ; 
tiible immiilains have been observed ill the re;rum drained by ihe (Iraiid, 
Whne, and Yampa llivers. I'ilol Hiille has alreadv been iiieliliimed. and 
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Mdinihiiiis, M-liicli liiivc liccii I kcii Hs a lyiic (]!' slmctiivc, iire imllic luirlli 

siilr c,r lli|. Cniii:! Cm ' lljc ( '(ildnKlc. Hali l'V,mci»c(. Moiiillniii alul 

ulln;r inoii1iliiil]-i ill thai \tciui!\ art' known in be nf iliis slnirtin'n, )nU lliis 
g-real groil]) nl' inounlains, nl' wlilch «an hVancnsi-n M.uinliini is lla' rnlinl^ 
fiatillj? peak, lias nnl limn milliiacnily slililinil In inialiln lis hi cliaracU'rizc 
llicni, 'I'lm Navajn Mimnlain, tiinira la Sal, alul nllum in lliis voo-ion am 
kmmii lobe nf llin llenvy JluiniVilill ly]in, 

'I'hn |)iiiini|ial iiinitlinr nl' ;in|»irlaiil pnaks iiiiil jjival iiininitahi iiiassns 
nf llin I'lalnail I'l'.nlnci. arc ilividnil alimil «|iially liclw.Hli llu. laal Iwn 
classes, .^niiic inmmlains nf Ihc 'rii-slair slriicliirc arc I'niind in tlic Sc\icr 
ilistrifl. \nlfanic cnlics arc rniniil in .;Tcal ininilHas tlirnii;;-liniil the simile 
cm la.nion nf llic |iri,viHcc. 

OliOdRAl'IIIOiS'riU.'CTIJHHOKTIlM l',\HK PH()\-|\('I';. 

The .ureal niniintiiiii masses uf llic I'ark I'rnviiiee, es|!ecially llursc-ln 
the IKirth slamlillg almni the Siilllh, Jliil.llc, anil Xnrlh Parks, n-liich I liavc 
myself sisni, are cnni|in,seil nf iiiclanuir|iliic cryshillinc scliisls. Ii ivniiM 

of the I'lllcoznic, .Mcsnzoie ami Cenozoic rocks, ivliieli arc folliiil ill Iniliiy 
lilaclM rcstlii;;- illicoiiformalily ,i|a.li llicni ; for nil these laler sciliinenlary 
hells eoiilaiii to a ;rrcalcr or less cxiciit cnngiomorutes which are coniposeil 
of i'racnienls nf iiielaiiinr|ihic inalerials ]Useinl>lin<>- Ihose nf ihc principal 
niounlain masses; and il tlirlhcr a|)pears from my brief sllnlics llial this 
scries of rocks was profnlimlly jilieatcil, |icrliiips on llic .\ppalacliiiin type, 
;, c, with elirscly ap|ircsscil ll.lils, ami Iliis alsn prior to the llcpnsilioii of llie 
ilplicrscilinicllls. 'rhroiuth I'alcoznie ami Mcso/.nic limes niilinr cliaiicvs nf 
Iceel laiM' neeiirre.l, now lmili.;-|hc area almvc llie sea, now siilinicrj;!i|c- il, 
so that iniiiiy g-eiitle iincniifonniiies are iniuiil with an iiilerrnplei! sncces 
sinii of seiliincntary beils. Ihil the last ',::rvAi orncrapliie dispkiccmenis 
are rcprcseiileil by broad upheavals wliicli appear lo lane the siriicliirc of 
the rinhl .Moinilains, sn far as can he made out frniii llie frajfmciilnry 
evidence Icfl by Ihc creal erosion In which ihc comilry lia.s been snhicelcil 
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ill liilc pji.l.ijti.'iil \lum.. Till- plalriHi like hItocIuit ..I' lliesis |n«i( raiiijrs 
ivilli si'ilinioliliirics .li|i|riii<.- lit hi^-li iiiiijli's i.ii their (laiilis, smiielimcs reriirveil 
Ko iiM to cause inversion oC tlie Mieeessioii of strain, was a Ceatiire ^vlliell 
matte !t lleep Iinjiressioii n|Hili me in my (ra\e!s lliroii;;li fliis eomilry some 
years iljjo, ill hI in lil\- iniai^inalion 1 eoiniuileil (tie laler seilimenlary lieiis 
ju higll eiir\es over these |!liileaiis, ami ilinily eonjeelureil llial ime- ol' 
llioiisan.ls ol' feel liad heen eroded Iron, some of Ihe rail»-e», and llial tile 
liil.le or iilaleail lilie eiuiraeler ot llie ran;re» was due lo seme eiicadi of llii.s 
hderdeiiudalioi) ol' llie ranei s ivheii Ihey were planed down lo a emnnion 
level under eondiliolrs wliieh I liav,. e.V|ilaiiied in llie vcdlime si^veral limes 
(iiioled. 8«eii a plmiiiig ihiwii ocenrs wduai Ihe ehamiels til' llie enalini; 
streams rianaiii ha- a ;1TOI| len!;lli of lime al a jreneral liase leveh Ihd 

when I eaine loslndy the I'ima .Monnlaiiis it secaned o lliat alhlie laela 

whii'h I had olismveil in Ihe Park l'ro^inee were duly exphiined Im snp- 
posilie- thai lliat provinee liad Ihe same slraelnre as Ihal ohserved in llie 
fillta Jloiinlains, Siiiee my sindy of liial eimnlry Mr Areli. li, llarviile 
iias nia.le a iiineli more (honai.lli ami eareHil survey of il as one of Ihe 
memlaa's of Dr. llaydiai's ein-ps. In the ri'porl of ill,. Tniled Slates (ieo- 
liieieal and ( leojrraphieal Survey- of f'ohaado, ISY.'l, Kayden, on pa!;-e l.SK, 
Mr. .Marvine, unih-r lla- liead ot " lllne Uiver m- .\Ioiliil Powell di-onp", 
says: "The I'urk lian.j-e, alter its almi|.l rise h-onl tile la-oad i-olliii|;- |-i(l;;e 
at the north, elilin-iyeliaii;;-es in its ehal-aelers. ll a|)peal-sto he a reetaiie-n- 
lliv shlipcil mountain mass eiil iiilo the mosi iiniremnl anipliitliealral lu-ailoil 
goi-fres, wliieh arc separated Ii\' (he niosl ruto>-,'d and sharp saw- like ridges 
of i-oek imaeinable. The main ridge liel4 aloilfr the so'uthtt-oslern side of Ihe 
mass, and from It the \-alle\s and Hieir sharp separating ridges Ireml in a 
general lua-lla.a.sl direi-lion. The novlhernmosl sjun- was composed of a 
very disliuelly and evenly hedde.l s<a-ies ot schists, giu-isses, and .uraniles 
wliieh had a strike iienrly wilh llui riihre, and a dip of III " m- all lo Ihe 
sonlhw-ard. Looked at from Ihe east, llie ;;-eneral hnpressioii is receivial 
that all of tlio In-ge ridges of the range lane- a similar slrncllire. These. 

era! elevalicm, and as Ihe norllami i-id;;e expands al ils end into an evc-ii 
.surfaced tahle-liko mass of rock, tllo impression is given that all of lla-se 
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sliiir|) riil;;(.»iUT lull llir iviHliiiiil,^ li'll iVoiiUlu' niiliii;;' ii«ily c.l' il pinlcilll 
like rfo|i wll!<-li i.iic,^ lnll„iv|.|l ^il(iii|; llic imniilliihi Du;: These ri,!;.;,., ak, 
011(1 qiiim «iiiiilMi-ly iilciiiir II |,ivlly slralelil liiir, ami lU-n-rml In rallH'r a 
lliiilbnil level. Iie;;-iir(lili|;- mm iiinir |iii|-|iellliii-ly the uonlieni leii ov llfleeli 
lllile» (if tlie liijvli i-ilie-e, uliieli iiieluiles hill fiiiir iir live ol' (lie ri,li;es, it ]„ 
iiliserveil lliill al llie base of eaeli slee|, eiiil Ihe liuviTeil s|iiir ilnes mil e.ui- 
liiiiie .111 lis a sluuii riilp- lull slnpi's nil', a llal suifaeed, plaleau like area, 
ileseemliiij;- {i-cntly eastwaril, Sinee, iijiiiii llie enrrespuiiiliiie- iireil ai llie 
liase i.r ihe luirlllenuiuisl riilee, ;;rvM i|iiaiilllles ,il' ./rV/W.v of llie l.iiiver 
Cretaeiaais samlsleiiea were louml, alMllidalitly |iv(,viii;; llial Ihey euvereil 
Ihe area, il a|i|iears llial all el' lliese llalllsli arc as eilliev alv miw, ,ir have 

lealiires wniilil seiaii In imlieali' llial llie ( ■ivlaeeuiis liail c.iiee esleialeil lii;;-|i 
up, or ,|iiile liver the ivlaile raue.e, ami that llie laller, ill its uphihliii;;, liail 
ixaaiveil the luest proiiciuiire.l iiplills ali.ii,;' eerlaiii Mali ilelilieil lines, ihe 
iiilerveiiliiK P""i""« ""> livinit lilleil li]i al lii^li alleles. It is liv siieli a 
prneess that tlio front raiip', at least frniii Ihe llii;' 'nininpsnii In the .Sailh 
I'latte, has reeeiveil iiiiieli nf lis iiplili, .Majnr Powell ami llr (iilberl have 
liolieeil similar I'nhls in llie Kailiah I'laleaii ami mliaeenl reaicais ,ni the 
•jreal (Jnlnrailo I'laleau ol' Norlheni .\rizolia, llinii,rh lliere llie seiliineiilary 
heils have llol (liy many a llinllsiiml feel) heeli .slrippeil l,y ern.sinii rrnmoll 
the iimh'rlyiii;;- na'ks. 1 1 is a rorin nf inomitain laiil,liii|r niiieli I ihiiik is 
not iilienimnnii in llie West." 

I am inelined In think llial llie piiriiiises of ornhieT will lie halter slili- 
.scrveilhyelassiiie. thi.^striieliireasa ty|ie ilislinel from that of Ihe Kailiah 
slriletuve, rilther thilii as a moililiealion nf il. The eeueral arehiii!; of llie 
strata l.etween llii> lines of lilaNimiim lle.Miire or iaiillini!, allies II some 
what to a Irileanlieliiiill; ami so far as my sliiilies o'li tiiese lines of areal 
est lle.Klire have many ninre enmple.^ilies lliaii Ihe hllills ami molioeliiial 
lle.xures usually liiuiiil in Ihe I'laleau I'rnviiiee. llelire 1 have ehis.sed it as 
a ilistinet type and called il the I'liita striietiire. 

W(! alrondy know tluit Ihe spociw lieliveeii the lironil iipheaviils, of 
whieh tile r!in<,^e.s thcnisdvcs are emiipo.Heih are enin]iliviitiHl he iiiativ aiili 
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liiiK^ii sliiciy U iiccf^s;ii-y, JUid ii <^-rcal accninnlution of I'ncis rnus! lie .slitaiiK-fl 
before any safo g-enoralizatioii can lir made; inil Ihcsc inlcispai-fs <ir park 
areas are somotinies Zones of Dixeisc Dtsphua inciH. 

Alias I'lale X.i. C |irescilts a seclioll aca-oss llii-ci. c,l' llie "n-al rnlini's iif 
tile I'ai'k I'roviiaa.. This seiiidii lias laaa. |iie],aiv(l I'oi' ma liN Mv. .Mai'viiie. 
T'ho seale on ivliieli il Is drawn dues iinl adniil of ;.,ival (lelail, lilil llie aeii 
oral Orogi-ijdiir cltararierislies are well re|irasenlcil. hi a lainde seeliim il 
is iinpossilile lo pr.'seiii all ef llie laels u|ieii \\iiicli lliis jtiaaa-all^alioii is 
liased. Ill llie (]lnilalion IVoni .Mr. Marvine already Jtiveli seme .d' llie linas 

en nliieh his opiiii i are based appeal', and I have niysell' seen |ialelli>s el' 

sandstone lii;;h np cai Ihe hVniil lianjje in llie vieinily i.l' l.oii,!a I'eak, and 

also en Iheinalliiaai end el' llie I 'ark liaii;;e in an area el' lainiilrv vi.siled 

by .Mr. .Marvine, linl llie slireds id ev ideiiee are pa. innllirariiiiis lo lis assi in 
liled here. 'I'lie park s|aiees helweeii llie preal r.aii;les are seen In lie ecMii 
|dex ill ihe .siaiiini, hnl llie hill e.Meiil el' lliis eeni|ileNily eiillhl he llhlslraled 
only hy Ihe iiiosi full and araphie represiailaliiai. I)eiihlle.-s ■alien llie 
rejairls iil' Ihe several nienihers oh llie Kir,-I Divisieii ef ihe kiiiled Slales 
(ieole-ieal imdaeograpliieal .Survey ef ihe Teriileries are pnl.lislied, ihe 
general strnelnre of this eminlry will he mere hilly Ivvealed. 

1 have ipioled .Mr. Marvine and disellssed this snlijcaa willi liiiii more 
fully IVein the hiel llial he and 1 have visiled many i.l ihe same |.oiiils. 

1 hina. not myself sliidieil Ihe eruptive inoiinlaiiis ot liiis provimai. 



SlIllM.AIiV OK Till.; KTRi;CTi;i!.\l, (1l.\l!A(;T|.;i{ISTirK()l<' 

Till.; TiiiiKi.; ruovixcKK. 

'I'he liilsin I'revinr,. is eharaelerized hy north and sonlli ran.;(.s Ihal are 
monodilial ridfcesol' nplienval, and these ni.meeliiial ridp.csare separal.-il hy 
stetc.lios of sniiaerial i;rnvels that mask the struetiire of Ihe areas iif siil.si^ 
dene.e. Tail while lliis is the prevailinj; slrnelnre, olln'r Iv pes are ('iiiilid. 

Ill ihe I'latemi Provine.o lite Kaihah slnii1im> is ill.' eliann leristie. 
Here en a ..rand sealo the |iriinarv and eoni-oniilaiil franis ar<. leimd; Imt 



Hosted by 



Google 



Kimpli^ Aiiticliiiiils, (lie Uiiilii .slracliiiv, nncl /.cues „t Wnmr I )is|,liHviiK.iit 
mv f.illMil ns .■.MTpliniiiil ly|„.s, 

111 llic I'iivk TnAinr,- llir i;iiil,i sinictuiv ]wrx:nk iiiiil Ha |,riiii,iry iiiid 
oiiiKtiiiiiilaiil l<)|)(.[;ra|;liic loniiaare jiTaiiilly slu.ivii, Dmil.llcss a nunc lli„i- 

TIIKSH 1>K()\I\(;KK XOT KICI'AliA'I'KI) ISV WEI, I, DICFIXKI) 

\,, line ,,1 ,l,i,iiHralioii nm \«: drawn Ik'Uvc^cu i1,„ I'bilcaii IViiviurr 
mid Ihn I'urk I'lm ilici.. 'I'livni is an irir;;nlar hall nr TOimlry sc|Bii-alil|.; 
(lu! lialli-r dalinad |,oi1iolis ai' Ilia (,v„ |irn, iiiaas, « liirli is aaiiipliaalad l,y 

clianii'larislics l.alanjviii;;- la aaali, Tlia Kaihali sinlalyi ' ilia lllolaans 

daas nal aliali|;a aliniplly iiila ilia riiila slnifUira, wlliall |iivviiil» ill Ilia 
lalllja pravinaa. In laal (hara ava many iiivas l\ inn- illiina' Ilia liavdav sapii 
raiilia- Iha hva |ira\itiaas ivliiali arc aliaraalari/.ad liy a araal il.'\ala)iinalil 

irnipliia slnialiira iil' Ilia sadinianlary bails. 

Ill lika maiinar an Ilia soillli and ivasi id ilia I'lalaall Pnnlnaa lliair is 
a liallof aaiinlry saparalin;; il li'.aii Ilia liiisiii I'n.vinaa, ilsall" fiiniiina a siili^ 
l.niviiiaai.raraal iiilaivsl. This vaaian lais alraiidy l.aaii ilia slllijaal al' inilcli 
sillily, and allliail»li lli.'Sa sludias liava nal l.aali aiiinplali'd, niaiii lia-ls liavi- 
liaali disaiaaivd IViiiii ivhiali iva aaii wilh salaly nial.a sama iia|.ni1aiil da 
dnaliaas, ■rimiiijdi Inia Masazaia and aarliai- 'I'arliiiry linias Ihaiv was an 
1.1.1 sla.ra lina liara, la.w Ivtraalia.; easlwav.l, lara- ailvaii|.ilia washvanl. Il 
is a ra.;ii»i al aiaiiy laavi-iaalils hy lalilliii:r and daxina, and dliriia; lliasa 

«a lana aiaiii miaaalannilias halli almipl and ;!clilla, laaii. sliniv dapasils, 
many hndlsand llaxiiras and nam)- hails al' laiipliv,. niallar. Bill Ilia anrlli 
am iii.i-lian id Iha llisaii I'rmlnaa is s.'paivilad saaanipliiaally as wallas 
aaaliiaiisdiy IVain llial'lalaaa I'l'aviaaa hy ilia WasiKali Maiinlains wliiah 
aaiislilnlaii disliiirl a'aaaiaphia syslani: hnl aaaliiaiaiilly il is hill a narlliani 
axlansiiai af Iha inliaaaniii;; hall aliiali I liava alraady dasaiihad, aliaraa- 
larizail as dislinal IVoiii thai hy iha faal thaHlia iniivaaianlsal' (lisplaraaiaiit — 
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fi.iilliiiK iiiid Hexing' -m-re i.ii n Kniiiclur Hci,l<. «iul ,i-i u .•(Hisciiunu-,. <,r lliis 
g-reator llisplnceiHlMil, llic mtcinimliilioiis (.r s,iliiiiciil« ;liv ;;,;-.u,-r ,m,[ llic 

ll|l iULcl (■>;]» wil by (U.lllHhllioii,s(,llialcxlclisivc;rmiii)s(]l'ciysliilliiir schists 
iinil (jiiarlziles ;i|ijiOar. 

This j;vl.;;ni]ilili- .lislricl, llli' W.lantdi Kuli|]rovim-c, tcniiilialcs ,m Ihc 
south nl -M..1111I Xcbi., nu.l is i|iiilc ilisliuii -coicriipliiciilly as well as ;;r(,l(.ui- 
calk /'nail llic sul,|in.viacc l.i llic s(aillra-anl, nliicli laay l,c Icmii-il the 
Hcv'icr aial l!i„ Vir.;cli Kali-|ir(ivilu;e. 

■I'lais lh(. Wasalcli and .-a'vi.a- (lisliicls sc|mratc llic liasipi and I'lalcail 

l)iiaili,ni i.r llK-ly|K'S ..l.scrvcd inicillicr liaad and Ikoii;; .■lanplii'alcd l,y 
conditions c,)ns,i|ni'nl lai llicir Ihnnin!.- Idi- a Ion;; liau' llic slaav line lie- 
iwccii the luo. In liic Si'vicr |,oilion id llii> li.dl llii^ Kailiali sliaiclnrc pre- 
vails, while ill tlic Wasalch |iorlioii llic llasiii 1,'anc'c siriicliivc |iiTvails, 

■riiccTcal Wasalch Uaiic-c presents a hold tVolil lo llic wcsl ,l,i,. in ii 
c-cllcral will lo a ccat limit or lallicr a scries of rmills such lis I lime de- 
scrihcd as occiirrini; in llic Hasiii lhiii;;cs; liiil on llic ciisl or liiicli slope of 
the range the slriiclinc is cnin|il(c\. An trrcciilar licll of comilr\ slrelcliinjv 
from (he crest of llic nionnlaiiis ciislivard many miles is Ihiilled and liexcd 
in niiinv wa\"s. 

Ill the iicrllieasl aiic-lc lorined liy the Wasali'h and I'iiilii Moinilaiiis 
(here is a ion;; hill narrow iilid irre.;1llar zone strelcliiii|; Inward llieiiorlli. 
cast from the head-waters of llic Hear liivcr. Siilplinr Creek drains a part 
oflhis, and Iho well hiiowii Hear liivcr coal lands are rmiiid in llic disiricl. 
from Aspiai lo a point near Carlcr, llic L'liion I'aeilic Itailroad runs alollf; 
ihc eiisleni liorder of l lie licll. Us exlclisioii in ,m lier direction licyoiid llic 
IHiinls imlicalcd ar,. niikiiowli lo mc. This hell also cxcmplilies ulial I 
have called /ones of I Kvcrsc I hsplaeeincnt, and I he iieiicral e«Vcl is iiplica viil. 
The hell seems to have hccli lirokcii into very irrc!oiliir liloeks liy lines of 
faulliii.'M.r llesiire whiiOi so far as my oliservalion has ,.xlciidcd |ircscrvo 
no law of direction. 
. The hlochs into which the connlrv lias been hrolcii have liccn tilled, 
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gTCillly ,scilii.-liinc», w.liK'liliics lunicd (|iii|[' cm nlnis ami even in ,a,iiu. ciscM 
roverscd. One cil' ll]i«. I, I, irks slamliii.; (in ,»luv (illnidcl I'l-cli'^nr 51, -nk 
tlHii.|)|«.i1nnilx l(,iiiakclii«»irlinn(»i,Siilplnii'(V.vk |)uliii.Oic(l in I Ir, Ibiy- 
linn's l!,.|iorl nn llii: (Icolnii'inil |■!nl■vn^ ul .Mnnnmn, l.ialin, Wyoniinj-, uiul 
Uhili, l,SV:>, IVnl'nssnr 11, ..k nvi,l,iilly iv,',i;;iiizi.,l lln^ (lillicnlly nfi-.mvlnl - 
inn' 111,, sinila in tlial sci'tinn wiili liaise nnren,ii|,iii,,; els,'\,-lK.,-,. in Ihe ,lis- 
Irief. I nieiilinn llies,, (■\i'nssi\ cly e(ini|,le\ znlies ivilliiiiil aiien!|)fin!i- (,i 
.■Sjilain lllem. Hcinie sllnli'UI nf psilnKy "ill evenlnallv liml liiav a snlijirl 
rieh in resnils, 

KlJ.MlIAIiV Oi:'l'MXK OK 'I'llH IIISTOIiV OF TIIH TiniKI'; 

i'i!0\i\(;k;H Di'Kixd ('i':\oz()ic 'I'lJik;, 

In the lallnr |)arl nf .lies,, z.iie lime 111,, arealer |.ai1 nl'lhi' Dasiii I'rnvince 
ivas dry lalnl. 'I'lie I'lali'an I'rnvilie,' was an ,i|aai liiil sliallmv sea. Ii, 
llie.rark I'mviiua, a I'liaili nf islanils e.xl,si,l,.,l I,, llie s,ailh, 'llie ('.■luiaiie 
linai was inain;nrali'(l liy a si'ries nk nuivenaaits, M-|ii,'li, aiuiliinu'il hi llin 
liivsenf lime, liav,. )in,,lniaal Ihe lni,,i,;Ta|iliie kealures now ,ilisevv,,,k 'I'liis 
purl ok 111,' I'riisl ok ill,. ,,arlli, an,l I nu'mi liy llie nam ",.rii„|" siiii|,ly llial 
jiorliim ok tlui eailh «li!ili iit aiv alile In slialy liy aelnal ,,l,s,.rvali,,ii in 
lrliniall,,|llnlilsan,l,,r„il,,,l liuills -lliis |iorli,iii .,ik III,, ,a-nsl, lli.'ii, wasjiriidin 
ally broken ami e,ailorle,k 'kh,, I'lan^an ami I'ark I'rovinees ivi're enl oik 
kr,mi llie sea, ami iirc'al lio.lies ok kl'sli «al,,r «(aaiinillale,l in llin liasins, 
ivliil,, to 111,- eiisl in 111,, iraiiai ok Ike (in-al Plains, in ,,|irli,.r 'keriiary limes 
al leasl, tliere was an npen sea. K,l,,w ly llir,ai;;k O,,iio/„i,' li,n,,sll,e ,,nllliies 
of these lakes were changed, d,iiil>ll,-ss in iwo wa\s: (irsl, hy Ih,, ;,i;i,hial 
displacemont. of the roek heds in n|iheinill ami siilisiihiH-e tu'i'e an, I lliere ; 
and, second, by the gradual desieiaition ,liie to Ihe llllin.,; i,|i ,,r Ih,, liasiiia by 
seiliinenlalion anil the erosion ok lla-ir banh-rs : anil lb,' l,,lal irsull ,ir lliia 
was to steadily diiiiiaisli the hieiislrine area. IStil llie in,)\,,imi]!s in lli,, dis- 
pltieement extended over tlio Basin Province, tor lliat r,,;;i,a, \,as ila'ii a 
woipjirativcly low plain, eonsiitiifiiie, a ji'eneral base levil ok erosi,ni l,> 
wbl.dl that re.viiai lia.l liemi d,-liilil,,,l in Slesozoie ami early -kerllary ti,ne 
when it was an area ok dry land; kor I lliink lluil krom llie known kiels we 
may rcnsoiiably iiilia- that the liasiii liaiises, Ibongh eompnseil of I'alcozoie 
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iiud Kdznic mi-ks, uic, an nuiiiHlaiiis, iif vn-y lalo njil.caval, l-'cir sonic |,iii- 
poses, and in broad j^ciicializaf ion, erosion Inrnisties :\ \'aliia!ili^ nteasin-c of 
geological times. .i\ numnlain, as a nionnlaiii, is eoHi|>at'ali\i'!v e|)hen!erai. 
The evidence of this is found on every liand as wi' slndv ilu^ liorliv ^lounl- 
ain region. There can be no eoncinsinn veai-lu'd troni reascaiinji- on 
geological data more certain tlian fltaf Ijie I'itua a|)lica\al bcjian af the close 
of Mcsiizoic lime, and lias ronlhiued inlennillenlly near lo Ihe |jri.scnl, and 
daring that time tliis aplu.aval has sidlered a dcgraclallon in areas of aiaxi 
nnnn erosicai of no li^ss than .■l(l,tK«l li^et ; aial there Is eviden.'e also wiilell 
letids to the eoiseblsion that th(t eonditlotis tor gretiS la-osiim were not jier- 

sisKadly maltilained during this liine. I have tilr y staled that thi! liasin 

l!ati;;vs i«aai]iy tin. area of ma.Nlmnm upheaval, and they are moiieetiiial 
ridges. Had these- ridges lasai iijilasiveil gri-ally lieyond (heir |iixwiLt 
altitudes it is niatiili'st that erosion iveuhl have carried them far hack from 
die lines of faults, a coiulilion net h.mid lo ohlahi. 

In the erosion of these ridges, as -.m iad(!|)eildelit stihject of staily, till- 
geologist is iiii|iressijil with llie niagnittule of the worl, ivhieh lias been jier- 
liiriiied hy atinos|,heric agencies. Il appears that each rlilge is hiil a small 
rc»idnary fragment ofthcgTcat inclined hieck, and the iiiteiTailgii spaia'sare 
ftlle.l with clays, saiuls and gravels, the Maste of thes,- hh.cks, in such a 
manner as lo linry the underlying rocks ever liroad areas; ami wli.'lhcr we 
eolisider the ;imeiint which litis lieeii lost from (lie hlochs or the aniiimd 
wliicll has been aecinnnlated in the valleys, the loss here or the gain there, 
this transferred material is very great. Ji is worrliy of remark that owr 
much of the area, tlio deposit of this transferred mtitcrial in the valleys \'.as 
sidtai'Vial, lint in the northwestern jiortioti of the province il was lacn^tiine. 

lint when we ceiii],arc the erosion wliicli these inclined hhicks have 
Bulfcreil with that of many of the great lilocLs in the I'lateaii I'rovinceof 
the Kaihah structure, or with that of the fiiita uplift, or witli the groat 
nplifts in the Park I'revincc, the erosion of the IliMii Ifange ridges sinks 
into insignihcancc, ,\lld when we eoiisider, liirlliia', thai the cresimi in the 
I'latcan and Park Provinces which wr are able In stud) lias all been pel- 

iorincd during (,'eiiozoic time, and that the condilions of xiniiim erosion 

were Imf inlennittent during thai tiiue, we are forced lo the concbision that 
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llio c'(.ii,lili,ins lor ,;n-.il iT.isi.M, new („hm\ ill llic IliiMii l!,lii-c» liini. cxiMU-d 
hill Inr 11 slioM priiuil, i. ,:, llir liluHis wi-iv ccrluiiily mil ii|i]i,>nv(.|l iiiili.- 
cwluiil 1(1 ( 'ciKizi.ii' liiiK' 1 1111(1 il wdiilil swill imilwlilc lliiil it miisl hiivc licdu 
ill tiiKi'rcrliiuy. 

It sunns |ir(i|icr Id iiilil liciv ii rciiiai'li I'liiiccniiii;; (■crtiiill (■(iliilitioils of 
en.sidli, tlidUiJ'li I luivc cJscM-licn. discussed llic siilijccl iiii.rc Ulllv. 

■I'lic lesser (ir itrealer ril|,idily id enisiini dvpeuds chielly ii|iim lliree 
Cdilililidiis: lirsl, eleviilidli iiliiive llie luise level dt eresidii ; secdlid, llie 
indurillidU dfllie reeks; mid, tliinl, tile aiiidiiul dl' niiii fell. lint erdsiuii 
dees not iucreiise in riilid willi tile iiierease el' llie |ireci|iitati(in el' mdisliiic, 
tor iinaciisine ineistiire s(a'\es Id imacase llie jiidleidioli (i(ai\c(l rreiii 
ve;;elalidli. 

Xer (Ides iiidiiraliiin eicatly |ireserve rdidis li-din (aiisiiai, fdr (ni lIKist 
exjidsiires the indi.in ill' the i leimails in disinlejrralin;;' the rd(d;s is in exeess 
of Ihe pdMaa' lit the slri'nins to carry llii' material away. 'The e.xceiitienal 
exiidsnres are fdiiiid (in slec|i slepes; yel llie diIler(aKai in the iiiillirafinn (if 

roeidiis. 'i'lie prinei|ial linadr ill niaxitiiniii enisidii is ele\aiidii alii>\e (lie 
hase level, and the pewia- iit' erosion increases in ((einnctrie ralid with iIki 
elevation, 'i'lie piiwia' id' llio streams td traiis]iort the nialerial ot erosion 

like niainier iniarased ; and Ihe eorrasidii of deep channels liy rapid slrcams 
tilled whhsaiuls, gravdsand larahhTs prodiKais another c(iiidili(ni ol' surface 
tavmnlilc to general do'tradalidn -lliat is, llic walls (if lliese deep elianiiels 
are hrdkeli down hy itraviiy, which is hirther ima-eascd l.y all nndermining 
process where lianUa' and sohiT hells altiaanilc. Willi lliese facts in view, 
wo need not enler into a consideralion of ihe diircrence of Icxlnre or indu- 
ration of tlio rocks of Ihe I'latean and Park rrovinces and these of llic 
Basin Province; lint we may remark thai of the ;ill,lH)f) feel (iroded from 
tlie riiila uplift, more lliaii 111,110(1 feet were of lieds of Paleozoic ,\;;v, and 
with a toxtnre as linn as the rocks of the llasiii liaii;;-cs. 

It is nianifcsl llial ihe resiill of all these imo-enients of displacemeiit in 
the tlireo proviiuais was eeneriil iiphea\al. I'mt this iiplieaval in ihe ihree 
provinces was nueipial ; il was great in she Basin Province, greater in iho 
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Plalpaii I'n.viii,.,., anil ivrcalcsi in ihc Park I'nivima^ 'I'lu' ISasiii I'l-uvin.-n 
was already ala.vi' \hv s™ k'Vcl, 1,||I a (ailH|iaraliv,.ly l,.w plain. In sncli a 
coiHlitiun, cn.hiDii would bo «llgii! ; aiLd as llji: ranges wen; lUlrd, tllr male- 
rial derived Ironi ihoni was deposili-d in llie valleys, and h i^ |.r.il,alile llial 
no eollsideral.le ana.nnt was Iransijnrled heynnd the ]]n,vinee inio llie sea, 
and l.he eviLeral n|.lili ol' llie |a'(,viiiee was lillle or no ;;rea1er lliali llie 
elianee Troni llial ol' llie lew ]ilaili near llie sea level lo its preseiil (devalioll^- 
Ihal is, Ihe ISasiii rrovlnee as a body is mil llie resiill ol' llie dillerelice lio- 
fweeu caiisioii and elevaliiai; bill llie rai|.;es lliemselves do lliiis mark llio 
dilVca-ellee belween erosion and elevalion. Tbal wliieli was lakeii boni llie, 
mountains was adiled lo Ike valleys. Jlneli of llie I'lalean I'rovinee was 
slill an area of rapidlv aeeumuklliliM- sediluelils loll:;- iiilo Terliary lime ; 
but al last the miivenienis wliiek be;;-ali at llii- eommeneenieiil of Terliary 
lime siie(-ei-ded in brine-in;; llie wliole area liol .ilily above llie level ol' llie 
sea, bill above till' .;-eiieral level ok llie llasiii I'rovinee ilselk; so llial wliile 
tlie liasiii I'rovinee was drained inlollie I'laleau I'rovim-e in earlier'IVrlkiry 
liille, ill klle ■rc-rliary lime llie draina;;e was reversed, ami llie streams ok 
Ike I'lalean I'rovinee liilliid llieir way lo Ike sea by |rl-ssine- tlii-oiii;k tlie 
ISasiii I'rovinee, and iiialiy ok llieiii, espeeiall) lliose in lla- Sevii-r and 
\Vasal(-li re,;-ioiis wkieli li,-a,l alon;;- ihe old sliore klle, are now draiiied ililo 
Ike basins wdiieli ekaraelerize ike |,r,oinee iklis desio-naled, 

h is llieo|iiiiiou ok Mr, Howell, and I believe also llial of ( 'aiilaili 
1 )illtim, that tills draina,u-e was in SOUK- eases revi-r--a-d alon;;- 1 la- very i-kannels 
oceuiiied by Ibe aneieiil sli-,-aiiis wliiell ran from llie llasiii I'rovinee hllo 
llie I'lateaii lakes. 111 ihe I'ark l'rov!li<-e Ike !;eiieral upheaval was slill 
jn-eater, and llie Coloradii l.'iver, wkiek einplies iiilo ike (liilk ok ( 'alikornia. 
beads in Ihe very bean ok ike Park Provinei- and drains Ik,- ;;r,,a(er |airi of 
llm I'lali-an I'rovinee liy earr\ iil:r ils walers ai-ross llie liasin I'rovinee, 
Willie llie ;;-elii-ral sin-faee of llie last uvo lueiilioned |a-i,vinees was in 
Meaozoie, lime not above Ike level of Ike -sea, al llie pi-eseui lime ikeeeiieral 
surface is frrau kilir to fourteen llioiisaiid feU abovi- Ihe ,-.ea level: km lliere 
are porlioiis now marked by eri-al i-au!;es wkieli have be.ai iipheav ed Iweiily 
and lliirly Ihoiisalid keet : bin Ihese |aa-lioiis iklriiie ihe pi-o;ires„ of iipkeav.il 
siiObred deiiiidaliou, and a part at least of Ihe material lluis dinindcil was 
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iinl c.urivd -Awny l<i iUv sf;i but was (lr|H>silc.l in fivsli m iiVcf i.u:,iiis, H,il 
at last ll„;,sr IVcsli uiiler l)asiiis llicMtsclvcs ^vwv dauuvd and llirir IhkIk 
fmilltxl and ilfx('<l aii<l cnHlcd, and ihrir siles aiv ninv loimd marla'd l.y 
bmad slirlclicsorbad-laiuls. 

I s]n-ak nl'an open sea lo llic rasl id' the Park .M.iHnlains, uIktc iiow 
the (Jival riaiiis sln-l<'h in l)n)ad v\\,:\u^v. 'I'liai iIkmh^ was a si^a or arm ..f 
Ihc s('a luTc is nianil'csl, Uir I liavc collected marine 'rerlinrv fossils of 
\'i(di,st,Hr>rh types in several jilaees easl of l)env<.r; 1ml fn>m my execed- 
in'^'ly l)Hef studies in tlial re-inn, nnavly as a |)assiui;- travcK^r, I can nidy 
say tliat tin; rep,ii.n, tli(.u;;-li simj)l{; in ils topn^rapliic features, is indeed 
complex in ils j^-enloj^ieal siriiclure. 

luiiis on the easf lo fhe easleni slope of llie Sierra Nevada on llie west, and 
irom llie soure<>s of the (:re<ai and Hhoshoni IJivers (ai ihe ma'lli (o ih<! 
Sun i'Vanriscu Monnlains on the soulli, Ihe wliole n-oioji is hn)k(ai, ilexed, 
and contorted alonj;- inmnnerahh; lines. IJiit tlie ;;rciil stroctiire lines hiiv<^ 
a iiortli and south trend; the ran^^'-o.s of tin; Hasiii I'roviiiee run from north 
to south ; the great laults of tins JMaleau Province also run north and siialh, 
and the Park Kaiiges have a iiorEii snul simlh Ireml. Iinl these ;veneral 
(aiilinos are hn.ken l>y oblicpie and transvi;rs.' disphiciaiienls, nsnally of u 
minor nia;;iiilnde, Ihoiii'h in some cases, as in ihe I'inta Mcmniains, lhes(! 
transvei'se displaecnu'nls assume a,s ;;real |n'0|Kn'li(nis as the north and south 
dexures and faults, While iIk^ wh.de re;;-i(ni is excccdino-ly complex by 
displacenu'ut, it is also excecdin-ly complex by reason of flie uncimronniiy 
of iSs sedinieniary beds. And all thi.s conijdexiiy is -ready increased by 
reason of the Hoods of lava which have been poured out iiere and Ihere 
over the entire arcii, and now and then thronoli Conozoic up to !hi' present 
time. And all these iloods of lava, all these thousands of enlpli^<' nioim- 
tuinw, tlunisands of mesa shoots, thousands of volcanj.- cones, lestify lo a 
poiiod of great volcanic acti\'ity wliile the region \\as in iaet a great vAmiy- 
iiontal area, thus contradicting the generalization which has obtained in some 
(jUiirters that volcanic activity is adjaceul lo (he sea. An(i furiher, very 
Hiiu-h (d' this volciiiiic activity has been exhibited s^ince the tlcsiecation of 
the lakes. 
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SEDIMENTARY ffROlJTS OF Tllli PLATEAU 
PROVINCE, 

W'o limi iimv In « coiwuk.nilii.ij of tlio I'lnti'ini IVoviui'o. 'l'lin.iii;lM,ul, 
ils<'xli'Hl it ia liiivi'Mwl hy iiivIuhihI ji-oiycs i.r faiiiiiis ; high clills iin. 
loiiijil; long ri(lo.,.a anil lonu liiKtcs arc s.aai, all |a-cs,iiliii|; ,.scar|am.iil>. 
limJild wilh vo^-ftaliiniivliwij llaj g«il..i;iaal slraHm'c ia plaialy ivvcalcl, 

river <U!|H«il.«, ilwp soil, or rirh vogrlalioii. Tha nliolc rapiiai has bai ii llcso.l 
ami faulted on a vast .seal.' ; the lloxiiros arc Irniicalod Ijj (jmsioii, aial llic 
faults an; lawscd by caHcnis and lines uf rlills , and thus l,y a romhinnlion 
of eircmilslanees Ihe «-ln,h- repini is juL o|]en liook In the aeologisl, revealin;;' 
a winulcrfnily (■(aii|iliealed slracliire and a ;;ranil snreession of rorinaliolis. 
Aecinnnlalioius of sedlnienls may he studied of ('enozoir, Mesozoie, and 
Paloozoic Ages, each rcpresontcd by Ibrnialions fliat are nieasurisl hy fhon- 
sands of feet. In the hearts of thiMnoinilains and depths of ihe eaiions 
Kozoie roehs are found; cot Ihe mesas and eleialed vall..ys sheids of lava 
have heen spread; and naked voleanie eones erewli the .Reolirrieal series, A 
general soetion of Ihe sedimentary beds alone sums n|i a.tiilal of nearly 
60,000 foot, nn.l the relalions of the gronps into nhieh lliey ean b|, dix ideil 
ean be detennitied with ;i eerlinnly raroly altjiinabh^ in the eastern porlion 
of tlu^ 1,'niteil Slates. WInm ve s'roiip tlicse bods in smdi a inannia- as (he 

formaliinis se)iaraled hy epoelis of i-laniife, |a-odnriii!; nneonformilies or 
resulting in exUaisix'e slratioraphie. peiailiarilies, and in eonslrilelin;; ;i gen- 
oral seetion of this eonntrv this natural sia'ies eannnt he ignored wilhinit 
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Kiviilly dwlcrliii!;' ihc fads, llul n «.,'4i.,ii (has ,iiTmi;rr(! |ir,.s(.iil» ii ^i'ny:i 
„r liiHM.iiics, sliiilcs, Miii.Ul.im's and (•im,!4loinerali'> K.lally uiiliki. Ilial. 
ivliirli lia» l.cch ,.»lahlislK.d in llir Nciv Yi.rk anil A|,|Bil»,Oiian I'l-.n iiici' „r 
ill llii> \alli'y 111' llu- Mis»i..si|i|.i. Ai.-aiii in s|.,-,a'al ol' Ilia i;r.in|is wa ilis- 
lajvcr Ilia irinains i.l'riall laniiasaiiil lliiras, lull ilia sarias i,l' TiissiU lialiinaini! 
Ill any ill" ilia imlnral .rmU]H in Ilia I'Inlaail I'niviliaa is iinlika tlial ill' any 
scnnili 111- I'.innalion in tlia aaallar sinilieil roaks ill' Ilia aiist : aitllav anliraly 

as|Ka1. I lanaa il wiinlil lia nainilaslly ahsiinl li> inlniilaaa iiidi lliis nawly 
almliail imivinaa ilia nianalialalnra ailiiplail in llaisa pnivinaas iiliiali liail 
haan |iravi,iiisly alialic.l, as il wdiilil inv.ilva ilia naaassily ol' ax|ilaiiiii|a in 
aaali ansa thai Ilia laiiiia was asail will, a iiaw niaaiiina, anil llial iha ailop.- 
lion 111' Ilia i.lilar iiainas was inKaiila.l siiiiply lii aN|irass tha aphliiin llial 111.; 
gniiil> 111 wliiah il was .;ivan slii.alil ha ral'cTixsl In siinia |iarii,il in ilia |.aia 
l.iaiaal liin<. saala aliinil Ilia sama as llial halil hy Iha .;T<ai]i to wliiali iha 
laima was iiriaiiially a|)|ilia.l ; ami this wmilil iiivnlva Iha iv-ialinslinaiil ,,1' 
the llamas I'riini ihna In liiaa mi |1|(> aiillaalimi ol' iiaw siiitasiil' hissils. W'liila 
it iliK's mil sacin |).)ssibla h. amisiilar n jairliiailaa samlslmia iir Hinasliata, iir 
a liartiatllar S't'Onp "I' strata as iilalitiaal with iiv aliisaly siniilav tii iina in 
Xaw ^'aak iir lllimiis, this iliias nut iiaaalllila tlm |iossiliility iil' astalilisliina a 
aallaral syiialir.ililsni. 'I'lia I 'aniwoia, .Masiiziiia anil I'aianziiia Aaas saoni 
10 ha as wall ilalliiail as alsawliara, anil ill aaali a;ra thaiv aiv hiniiatiiais 
wliiali ara aarliai- or later, lull Ilia llatails n! this aaiiaral syaaliriniisin aan 
mily ha ,lisai.Ma-ail al'lar a I'aa imii-a tlamniirli stnily <il' tha ]aliamit,ih.ay „|' 
Iha )iiiiviliaa has liaaii mada, 

'I'ha amialnsions thus statail hava liaali aaaahad al'tar a stiuly uf (ho 
limviliaa whiah has ,iaaii|iii,d ilia uraataa |iiirt iif tha last ai.rht yani'.s. 
Dlll-ill;; tha aarliar yams 1 atlani|ilcd hal'a to liiiil tha I'linnations ol' the 

ivai-a ill part I'millass h.r that ivasoii. I than datarniiiiail it' |nissilila 
to disaiivar tin, natural sarias of tha |iri.viiiaa it.sall' iiidapaiidant of 
oilier regions, and tha jiviiaral saation lialow is tlia rasiilt. l'arlia|is, I'rom 
(f^irwri i-aasoiis, 1 slmiild lawa aonnnmiaad with this |ihiii. d'ha supposi- 
tion that at tha aaina lima sadiaianls slnnild hava liaan larriad into Iha 
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O.lonidn «ra siiiiilai' lo lluiac in llic \cw \-,.i-k swi. Is ii„l wiinniilcil liy ii 
sl.lily of lllc (l(.|«i»ils now loroiili;; in cxislio;;- soan. 'I'lu. lliokio liiver 
crn'ries a very (iiiruroiit deposit into litr Atlunlii: Oroao lion! ihal daiiicil i>)' 
the Colorado liivoi' into the Gulf ol' (aililcmiia. Nor slioald wo (\\|k'cI I hat 
tjie faunas or (loras ,,f ro;;ions s,i ividoly soparalo.l should ho Iho sanuj or 
closoly sindlar. Ill llio carlico' linios, iiliioh wo sliidy as |;ooloj;isls, llioro 
sooiii lo havo hooii lihysiral coiidilions in Iho hvo ro,;ioiis as widely dilVorina- 
as Ihose of iho |irosi.ail, Tlio ( 'enozoio hiroialioiis of lla- |ilalealis aro laiais- 
frino; llie Ceno/.oio formalioiis of llio Allaiillo sIo|m. are inariiio. Tho .Mi-so-- 
Koic of the plateaus is of Mi-oal oxttait and lliiohnoss, while llial ao-e Is tint 
soaidily represented on 1)10 Allaniic slo]io. Nor do ihe raloox.oio forma- 
tioiis exhibit a elose slinilarily. 

Tlie names ivhioli I lano soleetod for llio arcnips are Kts'Kraphic, as 
such a system adnills of easy iiuorpolalion, and Iho loealiiios sor\o well in 
lining- die name lo Iho oroiip and ri for al oner lo iho ly|iieal sirala. for 
obvious roasiais 1 should have hoen pleased 10 havo oomiiienoed wilh a 
(■loan slale, soloeliii;; saoli loealiiios as would sia'vo for llio hesi ly|ios; hot 
I dill not feel al liliiTty lo ijriioro Iho labors of o-ooh.M-isls who had pre- 
ceded 1110, 

III the Conozoic .;roii|is and Iho lirsl Jlosozoie I hiiiiid ;;reat confiMon, 
as those aroiiiis had boon seiai al many |ilacos, and some of tliein rocived 
several names eacll : and olten dillorenl aToii|is wore ecadimnded liy bciii;;' 



Willi 






select siieh haadilios as would siTVO lo fairly ro|ireson( Iho j;ronps and lit 
the same time do no iiijiislice lo oilier laborca-s. 
Wo now aiiiiond llio conoral seel ion. 
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TABLK Ol'TllJ.; GROUPS OF SKDIJI HXTA l!Y STHA'I'A Ol' 
THE PLATEAU l'li(l\"l \(.'K. 
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. me Keii:.iiitiil by flHti !fU:<la of winil»j™™, tn lliu (irniiil 

„ i Cafkin ii fiioiMivo timcstoiic n ll.<iH»Si,U lett in (.hlcknfss is 

11.; fniiiifl. w!iTiiMmiorMi«(n.ifJi«ii»loi.n«iitl>iflii.lsl(.nnln>ii™H.. 

In (lie Ifinin Moimlniiia Itm fir.)i.p )s tniirnriiialflo wllli llio 1^ 



iiiniulvn! fliliily 1iotlili:it. nii<l Htiiilcei rurrttuiiii 
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HKMAliliS (S TIIK CK.XKHAI, SHCTIOS, 
'I'liu Ihiekiicssi's ivliii-h I liiivi- irivcii in llic lalil,' ,ii(] coiisicliicl l„ lie 
IKMrly ill! luciii!;,'. Ibiiiy (if tlie j;T"ll|i» ""■ Hiucli tliirk.T iu soiiir places, 
mill ihiiiiKT ill iilhrrs. .IT llic iiiaxiiiiuiii llilckiic-s o( carli had \,n-u irfvni, 
llicsuia n-iiiilil have liiaai iiKin! lliaii i'(l,lll)» (n-l ; wliilct if llu- iiiiiiirainii 
liad laaai .uiviai tin. ™iii «,ml(l linv|. Uecii iTdiiced ncai-ly 1,. :,»,{)»» IWl. 
'riie Jlesi.zoie ami I'aleiiZdir, sadhaenla in all laliladcs wljiav Ihav havi.: 
Ix'iJII Kluclicil, arc fimad hi allcluiatc as you )ia»s rmiii llic western In lllii 
eastern herder nf tlie iir.iviucc. 

hi eliaracleriziiiK the reeks I have alkaiiplcil In give only (hose 
features udiieji are celuaiil llirnii.;li„i,t llu- |ir,niliee an far as It lias heoli 
studied; lull, there ar(, many lucal |,eciiliarilies whicli we have .ibserve.l 
alul .whieh will appear in llie dclaileil re|,nrls. 

Lot.'Ahi'i'ii'iH \vni;Kh; 'nir; ki-aI'-jiai, (iitoci'H can ur; K'i'i;i)ik:i). 

1 HOW append a lew localilii's where llies,' several ;;T.aips can he seen 
under favorable eir.ainislaiiccs, 'I'liey iui;;1il he multi|.iied creally, but 
perhaps no e-oed purpose wimld thus he served. 

isisnoi' Mor.vr.MN' eo\i;i,oMKi;.vri.:. 
The Hi.shop .Mounlaiu Coujrhniierale eail be seen (ai the sununit of 
Jiishop .Mianilain, ivliere if lies nucnnlormalily on Ihe eroihsl beds of llle 
hit Ua' Creek (; roup. A line e\|losure eail also !)e HCCIs on the siuiuiiii of 
the (Jiiieu Hornel .MuiiiUaiu. 

luiowx's I'.MfK oijni.e. 

This group is well represented at llniwn's bark, in Xorlluasleru Hah 
inul Northwesleru Colorado. 

A good s,.|.|ioii ean be oblaineil in (lie liij;-], blidrs <iiUh<. w,.,-.l si.le of 
the Snake liiver by eonimeuchi;; about fixe miles above lis (aailluenee with 
the Yami>a where lhe«! beds are seen lo rest maauifonnablx atfainsl Car- 
bouifiaTOI.s strata at (lie blot of tlie nionulain. In it.iintt uorlh Iwo minor 
flexures arc passed where the iipjier meuibtas of Ihe group are exposeil; 
Jllld, oil roaclling a third and grealia' iipheaxab Ihe jjroiip is exposed irollt 
summit to btise, and is seiai to rest uueouformablv iniou Bride-er beils. 
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'I'liis oT(mi) rail lie wi'll Kliidicil in tlii' viciiiily ,,1' Fori IM(l;;cr, ill 
C'liiireli Butlcs, mill hi lli|. Ciuii™ Miiiiiiliiiiis. h liiis iii, cxlnisivii 
ilr\ni(ipiiuillt ill tlii^ r(-;ioii, ;. <-., west iiC llir (ilvcii ijivfi' mid iKirlli of tile 
l.'iiidi JlimiKiiiiiK, mill i.^ ii.uuilly well cxposcil. An ■nillyiiis' |iii1i'li ran lid 
m:on liolivc™ \'nniiiliiiii Crock ami llic finakii liivcr, iiii tin: iimtli siiln of 
llio Dry JliinHlaiiis. ll ran „hn 1„. lliirly ,,lii,lie.l ill I liiyshii'k Jli.inilain. 

rrl'ia; (il;i:i:\ l;ni:l,' mfOll'. 

'I'lio I'lmit Hi-ila 111' thia j;rmi|i iirn well |.x|iii«.(l to llin ncirtli ill' (Irnliil 
River Btatiiiii, and behveeii tliat point and Alkali Slaj;e Siafioii in many 
iiiileliea and eanoiin. They are alnii well exposed in llie ent, of the I'liien 
I'aeilie Railroad lledveen (liven liiver Stalicm and liryaii. Another piml 
ex]io^nre laili lie seen in the esearpinenls on eillier side oT Henry's I'Virk, 
eoinnieneine- alioilt live miles allin-e its iiionth and eontiniiiii;; iiji the stream 
li.r sei oral miles. 

'I'lie 'I'.iiver Sandstone is irell shoivii in the elills al (jieini 1,'ivor 
Htatioii and in that vieinily, espeeially np and down the river lor several 
miles. 'I'his samlslolm is alsowell exposed on the ea.stern side ol' the Oreen 
liiver, liehllv lite lilonll, ofCiirrant Creek. 

This gTrai)l is widl exposed aloli.e llie Creen l!i,er IVoiii ( Ireiai liiver 
Station soiltlnvard lor ten miles where a deiailed seetion has lieeli inailo 
and will he jriveii hereaiter. It is also well ex|Mised ill many ol'llie esear|i- 
menlsof the (Jnieii Hornet .Moinitain. We a.itain lind il w-ell ex|iosed in 
(lio esearpments a I'ew miles norlheast IVoin llie head of \eniiilioli Cation. 
Pine exposures are seen on the Hiiake liiver six miles aliove the northern 
foot ofJiinetion Mountain. The elevated led-es known as I'ine lilnti;, near 
the sources of the eastern trihntaries ol' \'eriiiiiioii Cr.s'k, are rapped widl 
the limesfones and litiiiiiiiitons shales of this ;;roiip. 

'I'liis eroiip is widl e.x|)Osed alone Hitter Creek in the xieinily of ISittor 
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iUvi'k unci lilack liiilli's Sliilhiiis. A lhi<. sci-lioii v.m he i,bliiiii,d hv einn- 
iiu-iiciiL.; iit I'iiH- liliillsal llic Hictnl' (Ih> limcsl.mc hoil.s nii.l pii^siiio- hi a 

j,T(,H|) i« ivaciic.l. An-i.ss lliis slivlcli ,.f I'miiilvy llii' hr,h ili|, lo III,' ra»(, 
ililil Ihcir (.i[lcn,|,|,iii;; whirs slailcl ill 11 siicccssinii iif Inhjrs iiiiil cilli he wril 
sliHlk'il. Il Is li,.|l|.|- 1,1 r,,ll,iiv flic llii,' «lii,'li I. Ii;lvi> iii,li,'iil,sl lliiii, himaki! 

II sci'liiiii iiliMi,; liilliT Civi'k, lis lli,T,i is ,1 I'liiill piissiii^;- licfwivii ,ilil lliill- 
vllli' 1111.1 jiliK-k liiilti's Sliitiiiii, 1111,1 it is ,lilli,-iill iikmg- Hint liii,. tii il,-t,Tiiiiii|. 
til,, iiiii.iiiiit ,,k th,. liiiill, ,111,1 liii,,,, ihiMc is 11 liiihilii y ,11' ,lii|ilii-iitiii.;- ,if limit-, 
tin;;' siiiii,' iif til,' I, Aver IliniilHTs „l' tills sivliiiii. 'I'liis kiiiilt ivill li,' cxiiliiiiicil 
linviilliir. 

■I'll,, jiiiu'tiiiii iik tlio liitliT CiTik <lr,iii|i ivilli the l.iiiviT Cnrii liivir 
Clin li,. very wi^ll s|.,.ii in tli,. ,-s,-iif|iiii,.lit lit I'liu- liliills; iiii,. hiiiul run l,„ 
|iliici-,l ii|i,iii 11 liiii,sl,iii,„l'lli,. ii|,|i,.i .;t,iii|i 1111,1 tlli.itliiTiiiiii iiiiissiv,, llllll- 
klliil siiliilstiiii,- .ik tliij kiMiT. Ill Ilk,, niiiinu.r ill,' iiin.tiiii, li,.tA-,,.ii tills 
.!;T,in|i iiiiil th,' iii'M liiwiT I'liii In- ivcll sv,ii in nil ,'s<-iir|iiin.nt isist nk iinil 
kicin;;- liliick lititt,., ■I'Ikt,. is nil ..s.^iirpiin-in ,ni tli,. ii,iftli|.iist skk- nk Hitt,-f 
Cmik, liic-iii,; Hint stivinn 1111,1 ,-xt,'ii,l!ii;; tV.iiii lliilKill,. Sritiiin II. ins,, t.i 
I'liint „k Hii.'ks, ivIiiT,. ll,.. ii|i|i,.rsnn,lst,,iii-s,,r til,. I'liiiit ,ik l!.i,.ks (li.,iii|i 
sinii.l ill nil iilninst vi.i.ti<.iil i.|ilV, iin.l tli,. I,av,.i. ini.nili,.i.s nk llir liilli'i. Cri.i.k 

siifitis ,.;iii 11,. si.,.ii til n'At ii|i,iii this snn,lst,ni.. iin, fiinnnhly. 'I'lii.s,. Ii|.,ls 

nni |.x,.,.,..liii,;ly IViiilil,., li'iTiiNiiintis snti,lst,ni|.s nnil sliiik.s, niiil in iiiniiv 
|ilii,.,.s a slu.lk 111' ti-n-il,... is s,.,.ii lj,.Hv,.|.li th,. k>,it ok tlm ISittiT ( 'i.i.,.k slial(.s 
mill th,. lii-ink nk th,. i.lills kinii|.|l ,,k th,. I'liiiit ,ik li,,|.ks smiilst.ni... 

'kliisp.„ii|i,.mili,.stii,li,.,liil,m,!. th,. Iniiiiti I'lirili,. Iliiilmnil «-,.sl nk H,i,.k 
Sliriilits. ■nii.,.c.-k,iiii.|lis nk 11 iiiik. ,.nst ,ik l.nw|.i.ii,.,. S..,.|i,iii I Inns,, tlm fnilnin,! 
Iinssns M'ltli nil nlii.|l|it i-ili...,. ili.,illii.l il Inil,;," ,ik nii'ks, wli,.,... th,. jiin,.ti,iii nf 
th,. Ilill,.i. Cm.k s,.|.i,.s mill tlm l.iiwi.r {;i.,.,.ii liivni- ...m li.. |llllilll^ s,.,.|i, 
II,.,.,. y,m mny |ilii(.,. yniir knn.liiur,.,. ,m ii liiii|.st,ilm ,.r th,. I,,m..i. <ii.,.,.|i 
Ilivni-nml ymiv thniiili ,m ii hnil-lmiil siiii,lst,iii,. nktli,. liilt,.,. (■i.,.,.k (),.,iii|>. 

III the i.s,.ni.|ii.,l hills „n nith,.,. si,l,., Hi,. Ili„. Iwlivi.tm tlm lini,.sl,>ii,.s niul 
Imirniiil )iiiik snii,lst,m,.s ,.iiii li„ |ikiiiily s,.,iii. 'khns,. rni.ks ,li|i t,i tlm west 
nl nil aiin-l,. ,.riil,,iitt kniii. ,l,.;;i.,.,.s, iiiiil ns y,iii pi nnstrnml this ilip ..i-mliiiillv 
incronsns, niiil li,.,l nklcf Imd .iktlid |iitlc|. Orimk (Jitoi|i <.iin ko «(.eii wnll ,iM^ 
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pusoil by ]»u^»ii:s- ii.H-li iiii.l loi'lli aiiioHo. ||„. |iil|„ i.iull n-.w\nn;:n |«>iiil al.niH 

a iiiiloiliulii liall'MCst (.r liliiirs nml ii.illc, y.m ( ic tu :, liijili ri.ljjc (,r 

lii.!rl.,.ck ivIuTu llic sciiicM CH.I,;. This hu;;liark i« .■„m|)n«.il „(■ (Im. ii|i|ier 
siiiiclrtciiic of llie I'ciint cif l!cic'k» (oiiii|]i Ilic jiimlmii nlliic hvii );T"11|>k «" 
llus line i:iiu hi' vrry Mull sc'li. 'rlic iri'iiy ,-;iii(lsl„iU' cl' llic Point ol' l.'ocks 
(iriHii, is iHiissiv,' iiiiil iiKhinili'd. 'Ilii' In'onii, r(iTii|;in,,ii'i r.l.:,l,'» i.( tlic 
liilli'i'Cm'k Ci'oiii) yield readily lu aliiiespliei'le de;n'adali(iu, mid liave been 
Mvept aivay liaek (il llie rid'ie er he'diaek, leax iii;[ brnad, naked sni'llu'eH of 

Anollier line w'etl.ni ean he (dnaliied by ,'oiomeneinp- on llie sonllan'ii 
face of Ibe (inien Ibniiel .llonntaio and liassin.a over llii' i-searpeil ledp's 
in a souiliM-ealerly dh'eeli.ai alon;; the bbdl's of lied Creek nlitil ycni reaeir 
the fool ..f the -real liou'liaek wliieb is ecnnposeil of beds of ihe I'olllt of 
Ifoeks (Ironp. 

Its many wet-m'alber Iribiibiriea have I'lU'ved the I'onnlry wilh deep bof 
IkM'iii!.' eliainiels, and the naked bads ean be si'en ,ai everv hand; and Ihe 
l»nblan(l hills are lilh'd leitb fissils; Inil the h.u'er nii'nihers of the ftriaip 
ennnol mdl he studied by reas.ai of some eompliealed hnl inlerestini; ills- 
phieemenis that an- (]bser%-e(l a lillle norlh of Ihe Vh-nnilion Canon, 'I'liese 
dlsplaecanenls nill be dlsenssed liereafler. 

'I'o the sonllnvard this nronp of meka is developed over broad areas. 
'I'he Canon of Di'scdalhai for nnieb id' its eoiirse is enl (linnijih tln'so roeks, 
and in its bi;;'h walls this .;'nmp van be .slndh'd lo ndvanlap.. The I'ink 
(Jlilfsof .Smilhern Ijahareof Ibis ai'-e. 



A R'ood sc'elionof Ihls NI'cHIp ean I blailledal Point of Koeks Stalhai. 

There is a series of elilVs anil abruptly esearped hills exiendin;;' from a |)oint 
nortlioast of tlio Htathm in a westerly direeli<m for se\iral miles. Tliese 
oscHipmoiits fnco Bitter Creek ami Ihe Pnioii I'aellle liailroad. In llie elilf 
imiuediately back of tlic depot at Point of Uoeks the jimetlmi between the 
Bittor Oreok and I'oint of Hocks Croups is well seiai. As I ha\e already 
duserilKid, the lower meinber.s of the upper eronp.s are brown, friabh', arena- 
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ce.ilis, r(.mi;;ili.iils slu.los, ivilll „c«isi,„i,il hwU ,,r sell winiUloii,., M wciiIIh 
eriiiK casilv; mid llir line oC jiiiicli.m bctlmmi llinl ilDil llic liiiissivc -ray 
Kliulslciiio whii'll IblTOs (lie smiiiiiil .,( lh<! I'.iliil cC liocks (Iruup i-;iii l,c 
lilalnl)' scon. In tlio«c sliiilcs iinnii'(Iinn>ly nvcTlyhi;; (lir iniissivi^ siiniUUMic 
there liro boiU and »rain» nC <><iiil. 'I'Ih' liisl niassiM^ saniUlonc ia flic I'liper 
lIo<!-l)ai-,k Sandsn.nc. 'I'hcac. r,]cka all liavi, an caslc'ly (lip, and as y,)n p. 
ivi«hvai-d you m<m n-nvh llic ba«(' of llic I'lipiT ll,.;;ba<4 SancUloiic, llini 
|,aas llu' iH'ds of inT!;ularly licddrd sliali'a iniil »aiaUl„ni.» nnlil yai ivacli a 

or naa-(i bc-ds. This is (la- .Middle UoNbaak KandsliHU!. Klill .fuino- wcsl- 
ward, niassivi! and thinly bedded sandstones of yellowish-bad' eoha' allei-- 
nating with massive beds of light gfaj or white sandsto]a>, ai-i' seeTi. About 
sis miles from the station the railroad turns snnlluvard and debomdies 
IVom the narrow eanon valley of (lie Poinl oi' lioeks inio llii> broad (.|ien 
valley of lias Sail H'ells. d'o reach iliv ba.sc of die I'oild of lioeks (;ron|i 
it is neecssary to divcr;;e froai Ihc railroad, which passes ahai.e ihc fool of 
the elill's, ami oonliaue in a westerly dinsah.n aalil Ihe last massivi. jvray 
saralslone is risiclicd. Il will then be nodec.l did Ihe iiiassiM- bcils, both 
yidlow and pray, hav.' bcs'li passed, and dial aiiolher scries ol' more lliildy 
laminated beds illldcrlic das massive scries. 'I'licsc allcnialiii;; beds ofs'ray 
and bllffbelonjc bi lli.' Golden Wall (;mup. The sc|iaralion bclwcea these 
two groups at ibis iioiiii is iiol as phiiiiU- marked as at miiiiy other reji'ions. 
The wlade ihickncss at Ibis hicalily is abmil l,.SOtl feel. 

When .Messrs, Mec.k and liaindslcr made ihcir seclioii alon;;- Ihis line, 
or lliclr I'oilil of lioeks Scclioii, ihcy comniciiccd a few lamdivd feci bchiw 
the sainliiit of llic ormip and eiidisl abolll ;l()ll feel aliiivc ils base, which 
was iiol .seen by lliciie for in liirninic scailbward willi Ihe railroad (law- 
crossed (wo great faults hnviii;; (heir throw lo Ihe norlli. The lines of faidl- 
illg pass along a valley sliowiiijr no rock es]iosures, and w hen Ihcy passed 
out into Salt Wells \ alley Ihcy ircrc on beds of (he Hall Wells (Ironp at a 
horizon of si.K or eighl Inindred feel below (he sinnmil. 

Another good scclion of diis giTOi|) .'an be obtained al liock Springs. 
.■\ fc\e Inindred yards wcsl of Ihe mineral spring' klionn as liock S|iring, a 
grcaf, massive sandstone stands in a ledge, the bfsis ilipping lo die w-cst at 
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uppoi- J^nm|i Ji;iM> l)c(':i slfippcd IVoin lliis s.-iinUtniii' (>\ci- Ix'oail arc^is, and 
the juurlioii holivi'i-ii llic hm ciiii Iks plainly sci'ii. Klurlln;!- iV.iin llii.s |«iint 
ami going oiistwai-d, a scries id' f;!ay s^nidslinics above, inl(aTH|)lrd ))v ear- 
bonaccoviti shales and beds of eiial, are passed; !ben ;;i'ay and hnlV sand- 
Kloiics arc Koon nnlil llu' \"an Dyke Mine is reaebed, A lillle ea;d of ibis 
pi]int we ecnnc to (be base of llie I'oinl ol' li'oeks (!w>np, anil reach l!ie 
summit of llul Salt Wells Cei.np. I bare never exaj.dned lliis point nilli 
Sllffifient rare to (aialjh^ me to indicate the e.varl jnnelion, Iml as des.'ribed 
in the Point of Hoeles .S'.alnn al.ovis lb,' jnlndion is net vca-y W(dl delined. 

Kin(^ seetbnis ean b,; obtained cai cdtber siilo ..I' the (Ire.sil liiver tui. 
miles above Klium'n^' Oois;e wliere this ;;ron|i of lieds was nieasureit aial 
ftninil to 1)11 2,001) loot in lliiekness. Il,a-e tiny stand on edjie, and llair 
stratitieation can bo well seen, 

'I'lie foot of Desoliiticni Canmi, and Clray Canon on tlie (iri'en River 
alfords aii.itliev tine seclimi, and the iiroiip ean l)e well slitdied in ibe \\i<- 
saleb (,1i(i;s at the head of the I'isealanle l.'iver, and in llni bills at tin; loot 
of flic Pink ('liirs, in Southern lltair 

Standin;;- south of the delionebnre of the Point of lioidis Canon inbi 
8alt Wells Basin, and looking easUvard, lines of elitl's and csearpeil hills are 

seen. OlimhinK these hills nnlil the lirst inas.sive, li;.ht 'tray sandsl ■ is 

fount], you reaeli the sunniiit of the Halt Wells (iroin) ami the base of the 
Point of Roeks. d'ben, turiiinc' westward y on descend from this (snlinalee, 
and still continnine' in a westerly direction yon ])ass alone' Ibe loot of an 
oscaipmont vvllioh facos the railroad, the beds ot nhiidi dip at an ancle of 
about 8 do<*:roos to tho oast, and hence you are ])assinc' Ironi hiclna- to lower 
strata. Still contlnuin;'- in this dirtaiion tor several miles, and (a-ossino- the 
broad valley of Pretty Creek, you reaeli at last ihe axis of the upheaval 
near Baxter Section Ibnise. Here we lind an I'scarpment taiin!; ibe 
mnlh, Ihe rocks ,d' which are' lichl eoloreil. arenaceous sbali's above and 
dark, argillaceous shales bolow. The arenacerais shales are at the base of 
tho Salt "Wells (Iroil]); the black shales below are believed to hehni!; to ihe 
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Hiiimiiil .iT ill.' ju'xl ;;toii|). N(i cxaiiiiiiiition of liic scrlioii liiis lici!ii iiiaib 
almig-llLis Mil,, lu.r liiiK, iIk: Ik^iU Ikvu bIiuH.'cI ill ilclail, lull lliv u|i|),l|- 1111(1 
low-oiilimlts of llw group lire liili-liihly wiOl ilclimiil. On lliii Civili li'ivcir, 
about two miles and a liitlf aliiivc flaiiiiii;;' (loroc, llii- jiiiiciidii lnhvi'Oii tlio 
black slialcs of tlir Imvcr ;;i™i,i aii.l llic yclluiv shales of (he iiiipir niiii Im 
Wdil scon, anil llic jiinriioli bi'liii'i'li iliis n;rnii|i iiiiil llii' I'oiiil iil lioclvs 



111 II lliii-kiicss of iioarlv :>llllll fuol i.liliiiiioil. 'I'liis i 



li|i 



slnilioil 111 narrow zones iiloii;;- llii. norllieni iliiiiks of llie riiilii .lloniilains. 
l-'iiie ex|iosiires oeellr ill lliu I'iiili ( 'lills mill al ( iniiiiison's I'aille on llic 
Creeii liivor soiilli of Cray ( 'iinoii, anil iioilli of llie ],oiiil where lliat river 

This |;toii|i of liiaek shales eali be well seen in liie hills near llilliaril 
Slalioii on Ihe riiioii I'aeilii: liailroiiil. Here ,Siil,iliiir ( 'rich ellls llirmi.fh 
Iheiii lor seivral miles. In Professor Jleek's "!leelioii on f;ill|ihiir ( 'reek 
near Hear l!iver,'' his ",\o. 1" is llie sinnniil of llie !;Toii|i. 'I'he loeaHly 

whieh the beils have becni siihjeeleil. '['heir relalion lo iinilerlyiii!;- beds eale- 
not lie ih'lennineil nilh eerlainly; bill on ihe iierlli anil lonlli sides of llie 

IdiUa ^balnlainsnlallJ line ex|)osiiivs are found. I have air ly ineiilionell 

llie jioinl where the Jnmilioii of (his eroiiji wiili ihe o\e}lviii.it ran be seen, 
iiorlh of Klaiiiing- Gorge; the beds dip lo llie iioilli al an aii;;le of nearly 
<in lU-rees, and on (he soiilh side of Henry's fork llie jlinelion of (lie bliiek 
shides with the iiexl iiToiip is |ilaiiily seen. Here the bells were measured 
and found lo be l^.lloll h'el ill ihiekness. 

Farlher easUvaril beliveenlhe head of Dry Lake \alley and \'eniiilioii 
Creidi the beds di|i lo llie uorlli al an angle of about ?.■, degrees and are 
Irnucaleil wllli llie iiieal riulil lle.xlire. Still hirlher soiilli in llii' fiscalimte 
Valley, I'liria \iillev, Kaiiali N'alley and many oilier loealilie.s, llio cnUro 
group is well ex|iilsed. 

'I'hia grinip euii be well studied al the lypual loealily whieh is on (lie 
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imd (ixtemllllg- for l]«m,\- iiiilcn In llm wcsHviinl. 'I'licw Im;(U shiiid ..ii chjc 
and avo well exposed. 'I'hi'ii' jiniciinii willi Ihc lilark shalrs can l)r plainly 
seen and flio base of llie urouii is lln^ seccmd (■,al..|oiniaalr I.elcm llle Iclieat 
shales; Ihe IcHesf slialcss llienisclvas eonslihile a conspicnnns diitnni point 
fr.nn whiHi In stndyflie slralii;TOl)hy of lliis ilislrirl. Manysecaions ran he 
ohlainrd on eillua^ si.le of llie liinia Monritains. Perhaps no helKa- |,lai'e 
ran he foini.l llian cai Asldey's Creek, where ihc i;nat|i stands In a la,.;hack 

0' Dorld's 1,'anelr Many otlua' Inralilies ronid he naani ■(! .nl the 

l>ri(»', Ksi'alanle, Dirty Devil, I'aria and Kanah Rivers, 



ity of f'laniin<; (iorpc, ( 'cnnnieneinn- at the e<aiol,„nerale ahovc nnmioned 
as formin,; the htise of the Ihairy s l'",a-k (liiai|i, yon ))ass sonllnvard over 
the tlptnrnial edg-es of the heds, erossin;.; the had laial salalslones, then file 
Jlhh.iTon|i l.hnealones, (hen th|. had land indin'ated sand«(on,.s, noli] the 
White Cliir l.iniesloiH' is reaehed The inassire, (i'ossheildeil s,nnlst,.nes 
beneath, is a very eonspiciioiis feature of the hnidsi^ape, and fiu'ins llu, snni- 
iint of llu! inixt ;;Toup, 

In mentioning the typieal and otia [■ hxailities oi' Ihe fore^oin;;' orollps 
1 have not given dotaiied stnaions, as in a folhnvin;:- eliapter, on the ilesrrip-- 
tivo geology of the I'inta .Mounlains ami adjacent country, it will he neees. 
mry to doScrit)(! nnn-e minutely the slratigr,ipii\ of all tiiese j.-ronps. These 
typical locaHties oxeeptin.; that of the Sid|ihnr Criak (Inaip all fall wiriiin 

tiio area lliat is to he described. The lyjacal h.caliti( ' the renniining or 

Imvor grottps itre without the reciiai descriljed in this volume, ain! hciu'e I 
shall give sections oS' Ihi; grou|>s as they ociao' at the ty|iic;il localilies. 



The locality selected its nspvescaiting the ly|ae,al scries of lliis ;;t(U1|> is 
in (ionlhern htah, I lore a hnig irre;;ldar eMan|aiienl or lin,> of ,dilfs is seen 
hu-ing soldhward, from which the geologist may overhs.k Inn ,uher snh- 
paralkd lines of (dilfs and see in the distance liio walls of the Oraml Oanint 
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(.(' (Ill, Ciloiiul,!. 'I'lu', I'liriii, Kiiiuil. 1111,1 Kin Mr-en, ivilli llivir iiiiiiiy Uihll- 
liirire (liiil hi'iid ill III,: l';iik(;liir» iilmvcaiiil l.Mli,. iinrlli, liiiv I'lil iii.my 

geology mill alralii;Til|iliy iliv |iliiilily i-iivuitlinl; iml uiily nl' llii' Wliitis Clill' 
(Sroiip lilil Ills,, ,ir 111,, \'i,niiilimi (;lUr iiiiil Hliiiiiiriliii|i (ll',ill|w. 'I'lu; scc- 
llim wliiiili 1 shall oivi' ,,1' llii-s,, lliiv,, ,;t,iii|is mis iiiiiili. iilmin' ili|, coiUTiO 
iil'llm Kiiiiiili ill lliii wiiiliT i.r 1871, 

TIk' i!s,.iir|„ii,.iil liii,„vli lis Ih,. WhiU, Clill's prfsciils In llu. iiiiil-iliiy sim 
11 hiilil Willi 111 ],iiii, winli! ,,r ,,;„l,liMi siiiulsimi,. ivIlcHiuj; ils rays willi u sliim- 
iiiiTiiU;, lirilliiiiil lijrlil. Al siU'h a liiii,, lli,. liiiviilni' li.Iliu,; iivit |||(, iiriil siiiiil.- 
illliii's lirlmv, sues licli.iv him In llin |,iisl nr wi'sl a Inii;;- slivli'h ul' pink anil 
viTiiiiliiai hills— hills 1,1' shilliiiiv saiuls, ivilh iiii |miinis|, nl' s|iriii;r nr lirook 
al whii'h his Ihiisl may ha ,|ii|,ii,li,,,l ; Ilia pri.,i|,iri. nl' Ilia Narmihnii Clilft 
hi (ho simth, mill Ilia Wliilu Clill's a mill nl lira In Ilia niirfli. A mora cmi- 
Mpicuous or well (lallnail (iipoarapliia faatiira i-oiilil niil wall ha iiiin,,iiinil. 

On (n|i 111' Iho wall anil iisiially a lililn haak li-oin Iha all;;!, Ihu hmo- 
stniias whiah ha-nilha liasanliha l-'lamin;;- dnriiv (irnn|i is s,,,.n, 'I'liis limc- 
sloiia has haali liaa,,,l rnaii |iiiiiil In |iiiinl alnii;; llii, ililirmailiala aoiinll'y 
h,r Iha lailira ilislanaa IVoni l-'laniiii;; Cnr,;,, In lha Whila Clills. 

■ria, InliowiliaisasaaliiiiinrihaWhil,, ( 'liir, \'i)rniilinii I 'liH; iiiiil Sliiiia- 
rmnp Oirnaps IVinii ilia liasa nl' lliaso limasluiias In Iha siiiniiiil ol lha llppar 
Allbro), Group. 
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ir,„. ;).— SKC'IMOX OF WiiiTK CiJI-'K, \"1':KA1 1 1.!(>.\ CIJKK, 
AND SlliXAIli;,MI' (!i;<)i;p,s. 



wirrj'i'; cr.iFi" oifui 



ilIiubIL(|U< i iiuEiintittu, hIvIiijc liw FViik» a buniilU'i 



I i MM MN ( I II I ( ! GUI'. 



40(1 1 tl Ura e M isiowa 









,^^,^_, 



SiriNABUMP GliOi;i 



, „^ . So n I jleol Ic<5"balln!lHnn<lii("HP; very ftUilK 'villi n"icii Kyp.'""'- 
JOOO \„ 14 itiofuut <.ii.uii<<t1> IV lm<1-Iaml sai"f^!uiic, U'itli tiiucli uy].!iii»i, fiwi rui>li1ly 
I iliBiu1«gritliis 



oiifilonDtata trllti nngDlat atiil rotlnited (cagaieiita of Kiiiu^l) 



IIlc iiidvl,,,!. 1,1 III! M,ii|, II, «,ll soon ii, llic vidiiily of l''l;uiiiiiK 
(.,,1 , 11 III, Miiilli Mil. ,,1 ill, ( I, ,11 liui-r: iiiriiin lirhvi-i'ii I Irv l.nhiiiiiiil 
\llllllll,ll( II, k lllllllllil Ii,( 1,1 ,11 111.1 ,1111 IIIUTOW »,1KU,1I (Jicsimll, si.lii 

1,1 llii I ml , M.iiiiil 111, 111,1 11, ,„ 11, 111 r pliiivs I„. I,ili,il,iri,.s „r lllil 

(.1. 1 ,i,il I ,1 1,l!,i , ,1,1,,,, 1 hi'iv ihi' l[,li..l,.;iii' ,'l,:,i-i,'t,TUli,'S 

111 111 Ii s i„i 1,1,1,1 111, ,1.1 s li.,.lil,-.l si,i,ilsi„ii,.s i,sii,iIIn lonii a 

I iiii-i.i, 11.111, liii.liiiiik 
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54 .si':ni.Mi-;.\-rAuv cnoui's <>]'' ■;jii'] platmau ruoviXoM. 



'Pile ivii;;oii niiiil I'mni ■r,i(|iiijrvill(. Ic. I'iuiii, « lilllc luu ,i ,111 ilu, I'mia 
Uiv(.r, s.ii.ii iilhT cliiiilniL^' till! Ilumraiif I,(m1|;x. ,v!iAn:< Ilu: lli.il cC llio 

Vermilion Clillk, ,iii.l niHtinm-» -M this j;v,.li.;riciil liurizon iiiilil ii ,■, uvm.va 

li. (Icsci.-iia iiilci llir viillpy dl' llui I'aAi, l-'cir sevnin -live ijiili's llic niiul 
liv.s iMHlcr lliis ,;iXMl l(xl;;-(., nh,M. siilii-nl liulli's, ,li.,.|> ,ilr„vrs, Icrnicxl ,m.l 
huilivssf.l walls, KnviTin;; |.iiiiKiclfS, all l,n.;'lillv coKnT.l in „raiij.;,., v,.n,iilioiL 
and laii'lilc, a]i.l clench heir and llaav ivilli :<h'a;;x;lili,r caMara and nnl piiK's, 
uonalilnic a ;!i-and paiaainna In llic passin.a Iravclvr. 

r'laniin,; V.nryy ,m llm (iriaai liivca- is (an llin.nirli beds nf ihis ;;ronp 
and nrnivcs ils nana' fnaa llm la'iidil cnlnrs nf vcTniilioii sandslcaic ; l.ahy 
riuili (,'an,ai is ,ait lhnin;;li vaniiilinn sa.alsl,au> ; (ilan (.'aiaai liir llin .."'iil'T 
pan nf ils (sansa alsn, and line [■xi«)snics am satn along tla- Colorado- 
(,'lii<iitilo. 

siiixAinMi' inani', 

Sninli ollho \'(ainili,a. CliiVs a low led;;,: or esearpiaenl is secai eapped 
ivilh laaialnaaa'ale. 'I'iiis is llie-Shiiananiip (;,ai;;lonaalde. 

The vaviea,-aleil beds above and below (he eonirhaacT; re seen in 

many phie.-s ,ai eillua- Hank ol' lla: liinia Moanlains, and from llna- lo liaa. 
Ihis biaazou is bron.idil ap by faalls.a' dexares in all llie siret.di ol' ,aainlrv 
whieh inna'x.aies belwiva ihe Hbiaarninp dills and Ihe liiiila llonnlains. 



Jlr. (Jillierl, as i;eoh>gisl of ibe Wbeeha- <:xpedilinn, di'sca'ihed .aalani 
firmipsol' limestones, sandstones ami shales as the Anbre\- (I map. l're\ions 
to bis ]>iibliealion r bad in inannstaipl di\ idi'd these beds inio two oronpti 
ami jriven flaan names; but ia eariw ill,;; old mi delenainalioa lo nso tllo 
munes(d' itronps wliieh bad been adojacal by ,ab,4's so lar as sneh niimea 
wore availalile, 1 have d.added lo etdl Ihe Iw,, ,rron|is into wdiieh 1 ivish lo 
divide the Aabr.iy beds ut .llr, Cilberl, Ihi' I'liper and Lower Aubrey 
Or'Htps 

'Ida, bells or the Tpiaa- ;\iibrey are exposed fia- Iboasands of inilea 
ahma' Ibe (Irand Cnaim of the (.'oh.raiUi ami its labaxd canoiis, overywlicrc 
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fonnin{( tho Siimimt of the witlisof these g-Dtjics. 'V\]ry arralso well ixpDsed 
almis' Marble Canon; ami Cataract Oanoii al llic iHiiclimi nt the ( hand ami 
Green ftin,isheaaH,ilhiT|ii>i»lMrlii,u. (I„,.,l seclhni,. are ohtaiiml al ll,.rs<- 
sho(! (,'arain, the Can.,!, of l.eihav, Whirl|M.ol Cafaai, aial S|,lij Ahanilaill 
(.'atiini in the lihita lloaalaias. lis jaadinn wilh the Kliiiiaruin|i CnMip 
ahevi', ill all these places can lie plainly ».>™, an. I in like niininer lis iunclicai 
wilh Ihe I.ewcr Aiihrey <iinii|i is appanait. To llu> sniuhvvar.l in Ihe I irail.l 

of the (^ranil anil llrecn llicy are a siTic-s of sunilslenes wilh iiilerculale.l 

cliorty llmoslones, nilli a h |;eneials sanilsleiie al llii- suinliiil laH feet 

in tliiekness. In l!ie (aula .Mminlaias we lia\-e a lie ;;cne<ais oray saiul- 

slnne which we call Ihe 'laiii|]a Kandslone, I'naii l.llllllle 1, ■.11)11 feel in lliii'k- 
in'ss, ca|i|)cil liy a he.l wliicii is helii'vecl l,i he Ihe cipiivalenl of ihe (aie 
inenliinieilastonnil al llic sinniiiil of llie serh^sal llie jiineli.ai of Ihe Cram! 
anil (Ireiai, and varies fr.an Ifill Ic] :1I)0 feel in lliicfia-ss. On Ihe soiilli side 
of the Uinta Slnnnlnins il is au indaraled, .■alciferons sandslniie, hal on the 
north side of llie naninlains il Is a elicrly liniesl,aie, an. I oij liolh Hanks of 
these niynntains il is eliaracteri/cd hy a species of Ijellerophon. Iha-e we 



The Lower ,\lllavy(iroll|i is seen iindiaK in;.' li.e l'p|icr Aahrey at 
all the localities naaitloncd fia' thai ;;-rou|c lu llie (irand ( 'allon il is a 
ronspicacais c-rcaip, lis ivlaliiais to llie r|i|icr Aiihiey and lla' lied Wall 
(Ironpsbciai; well marked. Al llio jillK-lion of lli<> (Icand and Crciaillic 

lines of dcniarkalicni .■am le so cloacl>^ .Irawn hal fli.'y .i|ipcar again 

..aay clearly in Ihe IJinIa .Moiinlains. 



The Hod Wall Group is tlio most eonspienoiis I'ealiir.' ..f the Gr.in.t 
Canon of the Colorado and its trihutavy jrorfres. i! oifcn sfands in a \crlieal 
wall 2,000 fdct hich or in,.r.., and is ex^erywhcre earxc.l iill,. .. s.ries of 
grand aniphitlieaters, \\liieli I laice clsewh.a-e Iricii 1.. des.'iibc. Tli.r.' are 
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5G SHDIMKSTAIiV (iliOUI'H Ol'TIlH W.ATHAi; I'llOVINCH. 

Ihoiisiincl l'i-i.| is a iii;i»siv,-, li(.iiiOM(m(»m», saccliai-i.id liiiicsloii,. : ili„ l„w(,r 

(111,! lIu.HsiiiKl feel is c.nilM.M'il i-iiirlly ..f ihiii Ik'.Is cI' imlun I liincsl.nics 

,il' iwy invRiiliir slralilii-ilioii mrf-.n-m, 'I'licsc Ijcds mv soiiiuivlinl nigilla ■ 
t'eoiis. 'I'Ik! {;i-(iiip i.s H.it wtill i'X)nis(i(l ill (!iiliiraiif ('niHiH, as ili.' ri\(ir has iiol 
yrt ™l IJii'oiinli iIk; IiisIs al llial |Hiiiil, ami sdimi viirv riiriiiiisdispliKa'iiuails 
aluniv lliu vivcr siTvi; I,. ulisiaiiT (]|(. .•liaraclcHslics oC ilia bails llall ara 
cxposwl. Ill tha lima .lli.lliilaiiis ilia Iwa iiiainliars scan ill llii^ (iialal 
C'jilloil ara rapaasaiilail liy Iwo laassiia, italliralail lilluisldlias, ol'lail aoll- 
lainiilg aharl and saparaiad liy araiaiaeiiiis slialas. 

loNio laairi'. 

I laiva alsawliaiv aallad lliasa Ilia iilsl aiili.ivd lasls, lull .lla, (lilhall 
has aallad Ihaiii Ilia 'I'milii I in.ll]i, and I aa,a.|il liis iialaa. Tliasa liads am 
saaii 1(1 (ivaalia liil(aiiir,iVaialily iha liads al' Ilia (iraiid CaMdii (ii-(ai|, anil ill' 
Ilia (laaiid Candli Saliisis, 'I'liay aiv saaii wall ax|iasa(l aliaia .„■ laaii- Iha 
lialKini 111' Iha (iraiid Canaii, ivha|-a iha rivia' niakas lis diialila daldiir 
aiiniiid tha Kailiah I'lalaaii, and aa-aiii hiithar ivasUvaid, ivlida tha livar 
niakas alailliar daliiur ardlind ilia Hhi-wils I'lalaaii, 

A aainiii dl' saiidslaiias and aiviiaaadiis shales is iiiiind lialdiv Iha Rial 
Wall lairizdii in l.adiira and WliiHpddl Candiia, wliaaa ilia Caaiai 1,'ivar 
CIltD tJiroiliill Iha Lima lldlinlaills. In ilia beds al' lliis lallaa |daaa I have 
discovered ('arhdiiiha'iins tiissils, and snp|i(isa llu in In ha df Ilia sania ag'a as 
ihcTmito Cniiip; yal, as Mr. CillKSI has ainisiihacd iha 'I'laild liads Id ha 
of Sihirian A'^i; I hava aallad Ilia latlar Lddara (Iniiip pravisii.iially. 
From a-adlo;rii'al cd'a idaralidils, I am imdinad Id aallsiiha' iha ■r,ailn (Ir.inp 
as rormin;; Iha hasa df Iha ( 'arlidiiifardiis sarias, Tha sappasad Crmiu,,,! 
and iiialam(ir|ilidS(al (ainils dlsadvarad by Mr. ( lllh(at ara lail dadiiad by ma 
111 riirnish salliaiiMil (.vid(ai(a> (if lliair ;;raal(a- a;;-a. d'hair ,!;adl,iaiaal rala-- 
(iinis liaina appariailly Ilia saaia as Iha l.dildra s(aia.s, I am inalinail Id 
rafar lluaa Id lliasama bdriziai ; ilia lallis' hava liaaii (haiaaislralad Id 
ba Carlaaiifardiis, My d|iiiiidii is sinai-llaanal by Iha faal llial I find in 
the Grand (Janiiii 1I),(.KII1 feat of sandslonas, shales and limasldiias, aiidiT- 
lyiii^' ilieni iinaoiiforiiiably, and Ireitco se]iaraled li\ a laiijv piaiad of ei'd^ 
fidii, and at the base of Ihis latter series 1 have fdiiiid Silurian fossils. I 
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UIXTA MOI'XTAIX HMOTIOX. fi7 

ailisi.hii' lll(! Tciiili., lii-.l Willi, l.mviT Aiiliivy, mill I'lijiiT Aiiliroy Oniiiiw 

In ni|irrsi;ill llli! I iirliniiiU'riilw limi) IViuii hiiM' In siii !l. 

In Kijiiirc 111 I ii-ivn ii liiiilii Jlminlniii, (.'iiliiriirl Ciiihiii, uml Gniml 
(lifioil si.fliuii i.r tliiMii ;ir(iil],s, siilii hy siilis lor I'oiiijiiii'isoii, Tlu! llillta 
Jlomituiii niul Ciitariicl (iim.ii Hcrtioiis ivuri. niiiild liy Mr. .i. I''. Kloward. 

UIX'I'A .■\H)(JN'l'AIN HI'lOTION, 

liy .1. r. -SllAVAlllJ. 

III'I'IIK AlllllilA- (IK'dll'. 

Nil. I, 175 r«!l. (JiilciHiriMs sumlsumi', uoiilaiiiiiig l!,:ll,nplMii, ran. 
cliiliivs, &i: 

Nil.:?, 1,10(1 lout. .Mimnivu lillfl' HaiHlstiimr 

No. :i, 111) Ibol. l,iiiio.<loiio, iiiollloil iliirk, ilriili, ail.l lull)'; vory hard; 
mil) oorala mid Pmhicllis abiiiidinil. 

Nil. I, u'lIU Tool. Hull' liiiioslono, vory I'u.-isillloriiiis ; Siihifir, MInjris, Hi:., 
iiliuiidmil. 

No. f), 'ii, fiol. Iloavy lioddoil, liliiisli-drali Hiiioaloiio ; Imrer |i,.ni(m 
Iraircolorial. 'riiLs lioil is llllod willi iioilulos iif oliorl, (roil, pink and iiiirple 
iJiidoi'diiiiy;) aim) nlionniln in rimiiiin,* ill' oya(lio|iliyllnid ooriil,^, -S/Hn/ir, 
and l'toducUf<, all silioouuii. 

No. e, 1)0 fool, niiiily lioddoil molw, oflon nhiily; U«liire varlalilo ; 
(■,ompo.sition (lalomoniis, aronnoouns, ami m'^rillm'omi.i. 

No. 7, 18(1 fool, (loniliaollillll'ialldsloiio; vory lianl. 

No. 8, 20 Fool, Dark liliiisloilrali liiiiosliim! ; vory liaid. 

No. !l, I,'i0 I'ool. l.io'lil iiiiikisloliiiH; liiio-rainoil saiidslmii!. 



No. 10, 7.-10 foot. Homy lioddod linioHlinio, i.l' iiiiiki.slodrah oidur, lio- 
comiiis;- arcnacopiis loward liio lop, miil ol' a liri;rlil rod oiilor. 

No. 11, IBO fool, liolldisli, ooinpiiol, mid sliidy sail.Ulonoii. 

No. 12, 18,5 foot. I'lnkLsh, plirplo, bnovn, and lililisli linuislolio. oiilurcd 
[rink on llio wiirnu'o li\- iixido iil' iron rriini tlio ovorl viirir raiidstone. 
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r>8 MICDIMMNTAHV (iKOUl'S OK TJIH I'hATHAU i'lt()VIN(;K, 

No. I.-S, 751) \w\. Very coiiijiaet, l.luirilMlrab limestone, <-(.ntaiiiiiiK 
iiumcmiiii seaiuw of cliaU^edoiiy. 

No. 14, 150 root. Purplish niid drali arjiilhureoiis sliales. 

No. 15, 225 feet, iiiiff litnoKlone, tiol well exposed. 

Xo, ir;, .■100 feel. Li!i.estoi.camUa!idsfono,nu!ily bedded; only iipj.er 
iHoiiihei'sexpo^ed, 

No. 17. 4(ir> feel. Thinly bedded sandslunes, lyiii;;- iineoiilonnalily <m 

the i;in(a(!roHp. 

(^A'rA!iA(rr <'an()x sioo'i'iox. 



No. ], mo feot. Kriable, burt' eoloivd, hoinojceneous sandsloin-. 

No. 2, 450 foot. Hed sinuW.nie, (hickly and lliiidy \H.-Mi-A. 

No. 'i, ion feet. Fine j^raliied satidsione, endin-' in a Tool of very 
lu'owii, shat)- sandstone. 

No. I, '.)■, feet. ISrowidslidmir «andsloiic. 

No. 5, 25 foot. Gorapact, binisii-drab liinesfcnio, coniainin;!' I'r'iil/irlii.s' 
nchrmcensis, Athyris suUUita, crinoklal stoms, nodules of red {■hei'i, Scr. 

No. 6, 2 1 feet. Mostly massively bedded, coarso KaiulKtone, ahnosi a 
confflomerato at top, but gradually bo€'Oinliig fino textured ; dark red aisil 
slialy at base ; Bdkrophon. 

No. 7, 4 foet. Hard, compaet, dark h!iti! limeslone. 

No. 8, 6 foot. Kino buff sandstone. 

No. !), 50 feol. Blue Ihnesfono, divided inio three \y.xvU by arenaeeoui! 
niensbers. 

No. 10, I):? fe(!l. Drab sandsfonc, very coarse af lop, but liecouiin;.- line 
al base, 

LOWKii AUHUEV (IKOi.'l'. 

No. M, 721 feci. Sandstone and limestone in alienialion. 
ft, 70 feel. Drab, compact limestone, coidainin;;- in jjreat nundxTs Alia- 
Hsma, Myalina, &c. ;. also a largo Heurotom'irhi. 

h, 12 feet. Fine f>Taincd, light gray r*atid.sioiio, very I'riablo. 
r, .-5 feel, Coinjiae! liinesfoise, sani(^ aw «. 
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CA'j'AiiAfrj' CANON yi-xmoN'. 59 

d, 50 foot. Fine graiiicU, iiicoheront, oclire-bi-tiwii siimlKloiH!. 

K, 4B foet. Light colored, avcjusiceoiiM kIuiIc. 

y; lOtVcl. Darkgnty liim>.sl(.ii<>, very (:nra|iacl ami hnni, c.nitaiiiiiii;' 
cv'numU. 

(J, 40 feet. Soft, IViiihlr, i\x-Ah smidsiniie. 

A, ;S0 fcot. CoiiipacI, (Iral), lo^;sili^lT^us lijiicsloiic, 

i, 75reot. Fine '^VAmA, lioavily fxsddc'd, IWal.le, lavciiilrr laiiV sand-- 

Stl>IH.'. 

j, \2 f'eut. Dndj, argntlacuous, aveiiai'cous sliales, c(iHlit!iiiii;r \'('rniii'onn 
concretions of ohalcedony. 

kf 18 fcot. Friable linKistonc, lav};(:ly ('inn|)(iscd ofcriiioid sl(;ins, &v. 

I, 10 fcct. Buff and lavender, line i^i'aim^il, incoherent a!indst{)n('. 

m, 15 foot. Very lo\v, compaid, ilrah llnicstone, heavily bedded, and 
lilhHl with fVanmeiitary ibssib. 

ii, 12 feel. Marly, l)uli; crinoidal sandslon<'; I'roilurln^, Spk'ifn; &*.>,. 

0, 42 fcct. Fine f^Taineil sandHtoue, bull' U; drab al lop, liniwii at biisc. 

P, fi fcct. Dark gray limestone, coHlaiHini'- I' roil ml hs, Sfiirifcr, CIkh- 
ides, &c. 

</, 40 fcel. 1' nu(, iiol,t brown sandstone, nlassi^•ely bed(l(;d, e)ian;.;inj.- 
to sbule at base. 

r, 25 foot. Very hard, (n)inpacl, blue linieslone. 

S, 4 fcct. lUiui, aru-i!l;,c(Hnis shales, eontainin;;' a branehlno' Cluddes, 
Froducliis, &c, 

t, 2 feet lUml, bulV linu'slone. 

n, CO foot. Friable, tiiui ^'i-idned, butY sandsloni;. 

V, 22 foot. Hard, iduish drab linie,stone, with e(auTctinns of red ehal- 
codony. 

w, 75 fcet. i,i-ht bnir sandstone, very Sine ami iin-ohereiit ; in part 
caicIfoTOUS. 

0, 50 feet Hard, coneretionary linu'sloHe, with nodnles and thin seam;! 
of chalcodon)'. 

p, 15 feet. Fnio bulf sandstone. 

g, 50 feet. Very hard, dark drab limeslone, containing siliceous i^on- 
erelions. 
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N,i. 12. 'I'liidiiirss iinl ,li.|cniiiiK.il. liunisli-luveiiiloi^ IHal)lc, fiiio 

(iHAxi) oaS'on hi<:o'J'I()k. 

ii'i'Kii An'.i;i;v tatoi:]'. 

N'o. 1, M5 fc.;(. l.iiiiuskiHC iiiid wilidaliilu., u„< vc-rv tUMy l],.,lil,-,l. 

X(i. 2, 22(1 fcel. Jlilssivu liiiH'sliiiir, hrclxiillcd iiiicl rluTly, ;ii.il wcilllKa-- 
illg ill cullliiiilijr forms. 

No. 3, 170 fed. (!y|)siiiiiiiuiUiV|,sil'iTiiiissiiiiil»l,mi', iiTcjoiliiilybcsMwl, 
coiitorkid and linikeii, .slaim;d Immu in [laUdKis. 

No. 'I, 2.|() r,;(il. Ma».iivii liiiicslolii.. 

I.OWMK .VI'ltl.'MV (MKiri'. 

No. fi. Iiili;-lil ml ...aiidslolws, lliildy and lliiidily liiiddcd, very rod, 
woallieiiiiK in Ion;; k1o|„..s. 

Xo. (;, liOl) fiiol. Kdd and InilV Mandsloiics, liuavily haddcd, cxliilnlinn' 
(toni|iosilii utrindim., ((voss heddin.;,) witii incjinlar and inroiislaid Iwds ol' 
liiiiestnno. 

liMIl W.\l,l, GllOUl'. 

No. 7. I.inipslcnira and nalrilamns saiulstoiHIM ; liuavily licddad ; p-ay 
and brown; iiiindi cliarl in linioslonn ; clinrl rod and vitrotats; HandwtolU! 
li-iahlo. 

No. S, SdO fiiol. llassivo iiraimlar linioslono ; in soiiio |dam\^ cliiirl)- ; 
sonietlines riiniiino' iKa'izoiitally into lltinly iicddod rocks. 

No 9, «, 10 foot. I'Viiihlo, greenish samlsUnios. d, (i fcol. l'nr|ilr sand- 
stoiuis, lliimiiitg- out ill places; has tin: ajipcanmce of having boon (a'odod. 

No. 10, 300 foot. Thinly bcddod limcstmn!, with Jayci-.s and nodnlcs of 
(diovl. 

No. It, r>0 foot. Sand.stoncs ; Ki-ay and bnlf; somoliincs ininllcd; 
lirohahlv nilcil'orons. 

No. 12, 100 fool. Iloavily boddod Ihiicatono, Willi ralciferons saiid-. 
stonos al sinnniil. 
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(IIIAXI) CANON ,SKCTH)N. (il 

No. \-A, -iOO reel, 'riiiiily beddod, bluish Hiuo^hmr, willi intrrrolaUM, 
lliiuly bedded riaiidrituiic's iuid clay ri!iidc« below, 'rtic liincsioiu-s wn: von- 
erotionary and brecclated, and have man;)' r;i\ ilics lillrrl willi calfsiiar, 

No. 14, 100 (c.o.i. CJrciOiiish, tnic;ic<!ous .-dinli'S, with buds iif ji-ni}' and 
bvou'ii sjiHilsloiie, ci>ii!iniilii;;' irciii ('oniTe(i(nis. 



No, 15, ir)fo.(-t LiiiH'sloiK's; a g'ood iTiarbK' ; oIWm niolllcd : snni 
(inics coniaiinii;;' (-i))U'n'lioTis oi' c^IktI. 

No. l(i, liOO iV'iM. Kiisl. colored «aiKlstoHcs ; iluidy bcilded; indiimloi 
oTceni.sh abov*;. 

No. 17, 100 Ibet. Ikmxn saiid.sio.ti>. 



The llhiSa :\loinilaii.s aiv cliielly ronsposed .if riiita Kandsi.nu', The 
western end of llil.s rai!|;i> wlicve il abnl:; ao-aiiisl the Wasatch b'aiigv, I 
liavt! not carefully Biudled; but u, Iho ea>;lwanl ihc iiroad, inassivi; I'anjjv is 
a gi'and aandsfcono KtriK^turc: Ollicf ;>touj)s nvr. lui'iicd up ufi (heir (lanl;s, 
and ill liod Creole Caiioa a lower jn'oup is sci'ii. On ilic s(ailheasl inarf^Iii 
of the range a lino oi' peaks may be seen ((xi(!inlinii' a(n'oss the Canon of 
Lodove, composed of gvon])H of \U-d Wall Linicstone. 

In She many deep canons and gnlchcs by which 1\h) mno'c is clefl, in 
the many amiiliithcahirri thai an: found alon;;' ihe crest of ihi' ranj^v, and in 
the mural faces of il« lofty pealvs, e\ci'\ where ihi^ saudstones ar<! nuidc liarc 
to the eyO of tllO gOOlo^lHt; bul ihe b(!;if secliiins I'an be inade aloH;^' fho 
cailons. In a snb.'^equent c]ia]i)cr some ol' (lu^se sectitins will tx^ <!-i\-en. 



This grouj) is e>;|iosi'd in iln^ [■•n'.nS sonlliern bends ol' the (fraud Cario 
whore Ihe Colorado River passi-s ilu- end of (he Kaibab I'lalean. 'I'hc he 
exposure <'an be seen aboul Sim miles below ihe uumlh of the Lillh- Col 
rado. .Many of Ihe laieral siivaius couiin;.- hi from ihe wes| and norlh e 
thn>n-h this HTOup an.l nlford Ihie ex|H.sures. The best one probably U 



Hosted by 



Google 



(i2 SKIII.MHN'TAUV CltOia-B Oh' TIIR rbA'I'HAi: I'KOVIXCU. 

JClva-;;-uuf \':tllc)-. Boiru' uT till! jiK'iubri-s aiv a.uaili I'Xpiiscd at tia' IxKtoiu 
of tin- (Jraml ('ailcai, ivIaTd it passrs tho iihlAvila I'latiaiii. 

l.ciMiT Siliniaii lossilH liavi> bccai fmiiut al tltr liaso of this p'oii|). 



'I'llo lioil (-ivolv C^laltzilo, nitli its iiiteii-otatoil IkhIs of lionlhlnidio, 
iiiioaiv.Hls and chlorilic sdiists, is well socai ill Red ("rcok (,'aiioii, Otlioro.x- 
imsiiivs can bo soia, al tlio lioail of Willow Cirok, a lilllo stivaiii (liat 
aoiiios down fnnii tlio O-wi vii-ldits lda,ti'au, and oiii|aioa into Iho (lii-oii 
liivor inidnay ill llrowii's I'aA. 



at smitlicm bonds. 

ici'oijuti Htd'AiiAi'ixc 'fit!-: (;t;(iiii',s. 



Tin! T.ishi),! Jloimlain (;on!;lomoia(o is found at diiroioill plaoos to lie 
llliooilfonnably ii)«ni ovoiy pron|i of tlio tablo wliioli is roiirosontod ill till! 
Uinta Aloiintaiiis and adjaoonl laniiitry. Its ]ibiiii! of domavkatioii repro- 
HOllts a fiessatioii of tiio tnovumeiits of disjilaooinoni in tlio region ovor wliiell 
it is foimil, and thai tlio Hanic ro;;ioii was |ilanod down fo a base level of ero- 
sion, wliiell base level Wiis eoiiliiiaod dnriiev the acnnniilali.ill of these beds, 
for it is believed to be a subafrial eonijlonieraiej but should further evideiiee 
jirovoit to lie a siibai|Ueoiis aeeuniiilatioii the |ihine oi'se|iafatioii would then 
represent an epoeh of eliaiilte from a |ienod of erosion lo a |K!rii«l of de|io- 
sition. This iioiiit will be more hilly diseussed hereiifter. 



This ;;mnp in lirmvn's Park is seen to lie nneonformallly on the I'inta 
Saiulstoue.imdallthe other I'aleoi-.oie, llcso/.oie anil early deiiozoie irmups; 
the plane of demarkatimi, therefore, ivpresiails an e|ioeli of ehanjje Imni a 
dry laud to a siilimei-|Ved emiditiou. 'file area over wliieh il was de|)osifed 
within the rei;ioii of my study is of small extent, but the lieils are knoivii 
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Mi'OCflM HKI'AltATlNf! THK OHOCI'H. (Wi 

k) (■uHtiiuui larlltoi' uashv;tnl hnyoiu! ihr bell oxiintinod; and il tuny ho 
foiiiul as (ixiiiiiinafion is carried larlhiT in llial diroclion to bo cmilbniiabli- 
nilb fUo iH!xf biwev. 

iiiniHa'iij uiiori'. 

T)ie plaiH! (,f (U-iiiiivkaliuii bulwcni fhis oTuiip aiul ibo ncxl in onlor is; 
mil uhvHVs w<.|l dcfnu'd. Tliu ehiui-(^ b-oin tbo nreen saiuU ,.,■ ba(! land 
vovhi to ilui iiiduriitoil !;aii(ls(()ties and HmeBtoiU'si nf ilic I'))!"''' '=i'''i'ti lvi\iT 
is iraiisilional; }(-l iIk^ ('|KK'b of chnngo is imjioilanl, ibr (Ih; 1'|i|kt (•rvi-n 
l^i\-er iitluiiuatos both to tbc east and west, and in ibc laKcr ilircciioii i( 
(entirely disiippcaw, so that tlie ISridgcrbedsHewiili an aiijiarciil. ciniibi'iitii y, 
but aiilual lUK^ontbnniSy, on tho hetU nf tho Lower Circen Hivcr, 'I'lus is 
sciai ill llic \-iciniU- oi' (Jarlcr .Station. 



1'bo^«■ )kmIs ;ire inU'i'pnlak'd brlwc'H llip Hiidjccr aud i.owcr (bwn 
Hivcr, as described nb.>ve, only in a portion of Ihe ciaudry wbeve ihe lalier 
iv.u occur. T\m 'i\nvvv Sandsloiie wliich tonns ibe bas^e of Hie Tpper 
(Ireen Uiver Gvonp i:; laid down unconlbrinably on ibe Lower (heen 
Hiver, ibe unconformity bein;;' n'prescnle(! by j^'eiille \alleys oT erosion; 
and tltcro (ieoms to have ))<k>u a jieriod of (irosioTi or dry land condiiions 
aopaniting tho Towcir Hanilstoni; iVoiii ihc IMaiu Beds oC ibe Ipper ( o-ecn 
River also, and durino^ l!,is diy land period ibe sands of llir Tower Sand 
«toilo wcro eroded by I'abis itnd drii'icd by whuU. M'U'V tbe deposilion oi' 
tho ,sanda, tllO botloni of ihis Mreal (Jreen River l;d>;e was left bare Ibr a 
time and the sands drifteil in dunes. 

The Jx>wer Greon Wivvx beds represent a period wlaai niiniilclv lami- 
nated hitnininous slialcH aiul more ni,'tssi\-i! linu-sfones were deposised, ibe 
Hinostones |irovailin;;- as }'on ibvii'cnd in ibe .sci'ics, These beds are all 
frosh watL'r and are separate:! from llHK;e lii'low by an abru)il jilane of 
siralii'ieaiion which marks a chanov in ihc ..haraeier oi' |-he sedimenis. 
The lower beds an- soft, friable, and hiohly colored bad-land nandslones. 
llnl this pbnie of sepimtiiiai means soniefhin;;' more. The condilion:; which 
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04 SKDIMBNTAItV (IliOCI'a 1)1' TlIK I'LATHAi; I'liOVINCI 



provaik'd (liiriiui- llus (l(!|»mili<m of llii: Umfr sandstuiu-a i,l]™|illy dia 
Wiiviii^' II |wrl (.r ill.' iuiciiail lakci dry and a |iaM auljiiicr^vd, and i 
shIiiiktot.I area llic liiiawlcm.^K ami sliali's ivorc iliaawlwl. 



Tlic BitlcM' (Virii \mh arc iJiiidly l)a(Malld Kamlshmiis. 'I'lio area of 
lacUHtriiip di']iusili.ia had its ;>a'('at(!.sf aN]ia!isH)!l dariaji- lids Iraia, 'I'la; 
lllaui! (d'diaaarkatliai aeparaiiao' i( fnaa llic lif\l ;n-'ai]i ia .irdia- is laic nf 
greal ini|»,rlancc, Wlini llic licda i.f llu. iinilerly in;;- pToap laal licri] laiil 
dnivii, and hyfon. llic-aa hads wen, fnnnad, (lull na.ycamad iK'jfaii wliicli, 
(auTicil on itn'on;;'li Ciaiozoic finns lias ;;'i\rn ns llu- ;;r'oa! Tinla iip]a'a\-al. 
Tliei-o seoiiis to lai\<' laton a widoly sproad dry land oondiiion sapafatin;;- 
Ihein, for on tlia Hanks of ila- nnandains lla- loma' liittov Civclc laids vast 

alal also liy anjcl,. of -diii, 'I'lds is saan in siovral ]llaaas, l!ul I'la- ^a,^(■■ 

d in U|diaaval in tlia Cinia Momnains ivas osaillaK.ry, and wa .,ft,.n 

lind llio nppca- lacnnlas's ol lla- liitt.a' ( Vaak aarios ,oarlap|an;;- the (dilar 
aaanbera, and in axiraiao oases all of the i;roapa of Mcsox.iia A;;ealso. The 

represetdad liy .a'osicaa 'I'ho hard, gray samlsona., wliirh is ihe apper 
inemher cd' iho I'oinI <,! li.adis (Iroup, ia oildt seen to hav.i haeii er.ided 

iiLto gentle .jrm.a'eahrapl ^ alleys, and (he shales ,d' Ihe |!i ■Creel. (lroii|. 

^vel■o earned into and tilled lliasa valleys. 

These faets are exhibited in very many plaees on eillier (lank of the 
l.'inla .Monntaiiis, and on either Hank of lla. .\sp(.,i .Monnlain I'old, en- 
that fold Ihe axis of whiah is seen in the ,'ialt Walls liasin i yet there are 
many points whore Ihe eonditaais of reacnl irosion ar,. sneh fliai the jiine- 

tlonof the Urn ;!Toii|is are niorc- .n less masked, and where ihe ma ^ 

fonnlty is less ap]iarenl, 

lint this epoch of change has a more imporlaid siaiiilicance. The 
.;ron|i l.elmv 1 have classed whh the llesozoic, the oa-onp ahove with Iha 
(,'enozoic, ami the cliaiiire was from mavine lo laiaislrin,. conditions, linl 
this change was not ahrapt: laiiekish water fossils are found in the lower 
group associatcrl with marine fnniis. and wdth tlieso a few speeii-s cd' 
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lOI'tX^HS sl'll'Alt.Vt'lNt; 'lilH (iHDL'I'a (if) 

p.ophila ; niul iDiH'klsli iv.ilnr fossils, in ]»ii-li»|is ,i ,ti->- few iiislanccs ,>l' iIk! 

Kimcs ic.s Willi llin.sc l,cl„iv,,nr ass,»'iali.(l uilli lirsli w.iUt I'l.ssils : liciii-c 

|Ik< cliini];.' IVoni iiiiiriiic Hi IVcsli wider c-c.ii.liliiiiis s,.|'iii« iiol lo liiivc hi-cu 
nhnipt 

It will 1«! iioU'd Ihiil llic c|„.cliH or I'hiiHiCc nliicli separalc- llic IVesli 
wallT VA-mr/AM- ..T"iips all rann's,.nl a clianiri- in cliaraclcr of llu- s,.,liinHils, 



X|lt 



vsl. 



water. 'I'liis wv.s vcfv]:n-ai .Inria];- lluj Ilitl.T Civrk |K-rioil ; sona'wliat 
losH dllrin,.; lla- l,on-or (Irccai DiviT; somowlial less ilui'lli];- llto l'|.|i<.f; 
porhaps ahout the siimo. hut less in siane ilireelioiis and jfreater in oiIicts, 
(Ittrlug- the Hi-idger; and when we feaeh that point of liini! repfesettled by 
the Brown's Park beds tin' area was quite small. 

Those beds to which the n.atae Wasatcdi (Inmp has been jfiven, nn,l 
whieh art! hniiid on the easKait slope of lite Wasaleh .M.aialains, and 

.stretehinjf ont to liu' e:i,slw-ard aidil lla^y I'lii lor Lower (Ireeo l,'i,(a- 

hed.s, are llai wi'stiTO extensi,,o of the liilier ( !reek heds. anil liiaien (he 
name Wasateh Group should he dropped. 'I'lie eonji'liaiierale al the 
bottom of wlial was eidird the Wilsaleh l.iroilp is represented In the eon 
glomorales ol' the Hitler Creek (Irolip on holli Hanks of the laiita .Miainl^ 

The laiils ealleil the Washiki (Iriaip are llie upper part of die ISitler 
Creek .series. 1 liav,. heeii iniahle In eariw any line of demariialion 
between these lieds ovei- siieli an e.xteiil of eoniitry as would w-arrant their 
seiriralion from the P.iiier Creek series, yet this may be (hme, mid in .such 
a rase the name of Washiki (imiip .should be retained. In llie re.idoii near 
Washiki Station, where lluy were lirsl seen hy Dr. llayileli, (liey arc 
exceediujrh conspicuous h\ reason iif tiieir brilliant colors. I'rofi.ssor 
Copo, who saw ibem a little I'arlher lo the sonthwesl, thus ap|iroprialely 
describes them; "Several miles to the south we ivacli a.iolh,.r bench wliose 
bluffy tlicc l-isos four or live hundred fis't in buttress like masses, iiuen u|ile.l 
at rejviilar intervals liy iiarrow terraces. This line is ilistiu;;-nished by its 
brilliantly colored strata, e.^lendin;; In horizoiilal bands alon,; the escarp-, 
nient. 'I'liey are brillianl cherry red, whbe, true purple witli a bloom., 
shade yellow ami pea-green, fiiriiiiuK' one of tl lost beautiful displays I 
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ever hi'lield. 'I'lie li.wer |iurli,>lis are ef Imijlil red, «-liieli enlor |)r(.,lniiv 
lllllles Ic.Wiinl lli<. m^sl, wliere ihe l.lulH (leseeuil to il lower eleVillk.ii, I 
(■(.uihI on llienl Ihe niiialiM ef ii llirlle (/-.'/IH/.V cwHwrfAlls l;e|)e), iilul seme 
l)Oriii.;'s (,r e iverni in ;i li;inl liiyer On ln|) oC lluwo an. elay and slate- 
reeks el a aiuddy-yell.ev red, a-, willi lllelr various l('d;(|.s risili;;- In perliapn 
live l.unilred leet" (eWe l.'niled ,Slale» (leoloifieal and (leeaTaphieal Survey 
of feiorade, iia-e -137). 

Tliese lattGr beds arit laiwer (ireiai l\i\er liinesliaies. 

Tn the saiHO arliele, and innnedialely lireeeilin;; lids (|a(]|almn, I'ro- 
fesser Cope says: -At aslaal ilislnaee lo llie senllnvard aiadlaa' lln|. of 
wldle blulls extends aca-oss ihe line of trav.d. This is nel nna-e elevated 
than the preceilin;; one; I only I'oainl remains of terteises in il." 

I)n either llanii cd' Ihe Aspen .Mountain Cold this eronp (dbeils weiilli- 
erintf while is seiai, aitd I have sevcaii] limes at llr.sl eoidoniided Ihenl wilth 
Ihe Lower (Ireeii Kiver, hut Ihe shales ol' these I.eds are earhcniaeeolts, and 
often contain nnn-e (u- less llK'nitie. caial ; those of the lanver (Ireen River 
arc bitnniiiaais and yiehl ..il. The liinesl.ni(.s of tin. rernu.r are a.;!;r(.!(a- 
tions of shells or shell-marls. 



IManea (rf demarkaticm in tin. Crcitiu.e.ais ;;rou|is ar.. not easily drawn. 
Tlie tlivei^ "real, nulssive sanilslones of ihe l'.)inl ..f li..eks (lrou|. are in 
]n!Oi\- phn-es l)rok-en into lliinmn- beds, and then il heeiHiH-s imjiossible, with 
Oltv |a-esenl InowlcdR'O at: least, to say to wliii-li of tlies,. niemhers partienhir 
bcils may lu.lona-. The. BTOltp bolow tistially is very thinly lailded ; stnjie- 
1inn.s, howevc.i., these beds are thicker and tiatr.' itnbuated, and wlnai litis 
is the ease and the I'oint.of liocks Groitp is in-okiai np it is (bnicall lo .li-aw 
a liiK. between tlu. two ;rr(ai|.s Tin: sann. (lillienlly aris(.s in si.|]aridin;; 
the yelhnv an.ntn'eous shales anil llie black ar.;ilkir,aais shales. Whi.rever 
the two .rr..U|is ar(. i.spos..,! side by side, ab.ive ar.- sc'i-n thinly be.ld.-.l sand^ 
.slones and shales anil below are black, tninulely laininal..|l shales, but it is 
very nirc indeed ilnit an exact line ctm bo drawn. In the sotilheru jairtioii 
of the province the Salt Wfdts jtcds am massive, and there ihe separation is 
more easily made. The black shales of ihe Snlplmr Creek (Ironp are 
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iopoohb slCl'AEA'i'[^'« tiiI': croups. 07 

ovci-y where socn to vest upon a somGwIiat massh-o siniilwl-one wiiii'h is iniiU'r- 
laid by bad-land sandstones, shalcH, coiiglonicnili's, &i\, willi ii snnu'wlial, 
massive iiulumtod sandstone at tho bottom. 'Hun* sccini; in hi- n wvy 
dccided change in the paleontology of tlioso gnrnps IVoni base (o siuninit, 
but the fossils, so far as now known, do not afford defiiiUi; IIiii'h hI' iloinar- 
kation. 

Tho relation of these groups to tliosii established by 1 'rofessors Meek 
and Ifayden on the Upper Missouri Js jiot well dtitcrniined. I have cai'o- 
fully tried to use their Rysteni oi' ;;'i'"iij)iH;;- ami liavc failed. A very 
di/reront lithologicsorlos i8obHer\cd, a^ iiilisl h(! apparciil i'nini a ('(niiparismi 
of the (wo H<>cfions. Most of the fossils ar<' of diliVresit .spiM'irs, ami the 
few ihat can ho referred to tho apecio« of I'l'nlessoi's .Meek and I \:)\ ilen in 
that region present contvadict<try evidence. Thorio fossils lliat may bo 
refovi-cd to "No. 2" are found above fossils whieh may be i*aferi'cd to " Nos. 
3 and 4," and as we arc tracin;:;' those beds over broad areas, and from time 
1,) lime cflUeetiTif.- new fussily, tlu- sfrali-rai^hie reialious of which should Ik^ 
given with liicir deseripJion, il stuaned neerssary that some ivrnupin-' 
should lie adopted, a!i(l I liavo given the besi I conhl nuder Ihe riiruiu- 
stiuiees. Perh;)|is aflei' llu; paleontology iH naire lliiirouglily siudied tli(^ 
L']ipei- Missouri gronpiilj^ can l!<! adopted liere, hut iii\ preseni opinimt Is 
iha! all sueh allompts will prove fuiile. Tlu'se opiuious are hased ehielly 
upon geological reasons, viz: All the evidoneo liiat has been ))nh!isiieii hy 
Dr. Ilaydcn and members of his corps {M>ncorning the Park l'ri>\ inre, and 
all my own observations in that region, lead nie to the conclusion ihal a long 
chahi of islands shx-li'hed in a uorikerly ami southerly dire(iii>ii through 
that r'egion of count I'y, Beparatin;;- the Crehutcous sea of the I'laieau Prov- 
ince from tho Oretaoeous sea of the i!p])er Missouri; probably not fnruiin;.- 
a continuous wall botweoil the waters ol' the Iwo, hut separating llieiii in 
sucli a manner that very differonl physical eondilions pre\ai!ed. It ismiuii- 
fest that the OretaceoiiS sea of iIk! I'laieau l'ro\i]iee was led rhieiSy with 
lli<^ sediments of th(( Hasiji Province, for all the Orelaceous sediuienis rap- 
idl\- atlenuate from thai old shore line eastward, and many eiingioinei'aies 
and roarse sau.l.sloues <.r (Jrelaeeoiii^ Ago found there, are sieadity replaeed 
bv (inor uialerlals in an easfi-rly direellon, H is nnu'h more prolialilt^ ihat 
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tlio Cretaceous Kii;i <>l' I tic l>;isiii l'ri)\ Iikh' wns (■(niiiiiunns willi ilutl ol'1'fXiiM. 
Tho ji-eological evidence sc<miis lo inilii'nlr llii>i: ihe <;vuli!nec (icnvcd iVoni 
Ihe fossils ! leave rorolluTslo.liseiiss. 

'i'li('e|)(K-Jise|Kiralii!,u(iic Khnniii;;' (ioroc CnMi)) IVoin llic ilrni'v's l-'ork. 
Group ;ilK>ve was nn<' wliicli prolltic..! n rliaii-c iV„ni bu<l-laiHf saiidsloiics 
toacoiiN-loriicnitc. The lu-ils which n\crlic llic coii;;loiiicrali> conlain inariiio 
fossils, but all ill,, (bssiis which wc have i.blaiited i'nun llie iipiicf portion of 
llK^I'laniiiin^fionieCronpanMinacuslnnehi^hilal. The .Mid ( lixnip Linic- 

), r., the While Clifr l.in.csU.ne. The While ClilV period ended wiih ihe, 
deposition of a massive cross-b<;ihled sandslone; ihe h'hnnin;;' donve period 
connnenced \\ilh a deposilion oi' liinesl<ine: thus we ha\-e lUi Iinpr^rfaril 
epoch oC e]Lan;;'e sepai^aliTi;;' (he i ^^ o j.i'oHps and ihis is widely spread, lor 

upper jj'i'oup is charai'Icrized near ihe sunnnis \)\ a vei'\' iiersisfeni, massive, 
• eroHH- bedded sandstone. The \'ei'inilion ClU)' {; roup is also a inassi\c -sand- 
stone, and tliG base of ihi' While Clii)' (Irc.up is soinelinies eon!|>nscd of 
massive sandstones, sonielimes oi' ihiuly bedded sandsiones, am! oflen ihesc 
beds arc Jligbly gypsiferous, in which ('asi' ilie\- dislnle;;i;tie so vapidH that 
ttie beddinj.; cannot be studied, 'fhe -tou)) has yielded no fossils. 

Tli(i Vermilion OHO' (inui). as a ..tc^U mass is citsily rccoosiized every. 
where, but just where we should draw ihe hue ;d)o\e is rarely plain. Ofieu 
tho massive sandstones of tins bed ai'e scjiaraied b\- vei'\ irre;;i.hir ami 
inconstant layers or a',ffiTej;'alions oT hai'd calciferous ^Mindsloncs. These 

The summit of the Sliinaiaunp (ironp is a series ol' /npsilerons Himil- 
stoues exceedingly friabli'. The\- have ofli'i! been called marls, and the 
separation between them anil (lie massive \i'rmiHoii sandslonr! is ne\cj- very 
dislinct. The difllc.idtv is nimOi "rcater wliore the "-\psum disanncam from 
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the lower beds, ;is il does in pliiees, where ihcy ;o'e nlsn i'ouiiil to be move 
iiului-flteil an. I ni.u'e oi' less inassive s^ioilslooes. 'I'lle eoiiirlonieiale w liieli 
is found in tlie middle ol' die !;T(m|i is |iersislelll over a very ho'ee erea, and 
Uie wliole !.Tou|i is eliarai'lca'ized llniHl'daait llu; endre pr.oinee liy the 
occauTeneeol' silieilied wood in lar;;e (|nanlil!es Anneliiiies haniles oi' Irees 
Trom (lliy In one Iniedreil IVel in len;;lli an- Coned. 'I'lie ;;|iiearnin|, C.in- 
glonujrate is usually very hard, and wealhers in sn.'h a maun, r as lo lorni 
Iiog-backs or cliil's, and the softer gypsiferons heals ahoxe, \\ hen rallied 
iiwily by rains, leave behind lra,!r]nents of this silieilied wood, so thai the 
Khinarinuii (,'.ni;;l.aina'ate is often .aivereil with ;;lvat (|nalitilies tif this niu- 
terial. Hliiiiannii|i means literally "Hllin anav's lio.di." Khin-an av is one 
of the jfodsof the Indiansof tills (ainntry, and lliey believe these tree- 
tniiiks to have been his arrows. 

The idaneof demarhalloii belweeii tlie f;hinanun|i (ii'oU|iaiid the sum- 
niitofthel.'arbiaiiferousisabrayswellniarkial. Soft. .ty|isiferoas shales are 
foiilid at the base of lite e|i|)er !;nai|i, ami either a pare limestmie, a eliel-ty 
limestone, <tr a luano.toaieons sand.stone, al the sinmnil of the ('arbtaiiferints. 
In plar.-s, however, a eon;;lomonite is h.niid at the base of the! Shiiiarump 
(froU|i, its eoarscr fragmonts being edUiposial of ebertv liuiestone which caai- 
tilins l.'pper Oarbcmiferous foHsils. Ho iti some |ila<a's. at least the ejioi-h of 
change was a ptnloil of (aosion. I'dtnnin;^' (lor've (;r(ai|) eontains Jiirassie 
fossils from its sioiniiit to its base, but tlie fossils fomnl in lite iievi tliree 
groups below are few and v.aT im|,erreet; hiaiee we eaimot eorrelab- these 
groniis Willi the g.aieral geological succession w-liich has be.ni .■stablisheil 
llirmig-llout the w.irld, but we know they -lie betw.aai the .liira above and llio 
('arbimiferons below. 

The grouping- of the Cai-bonifei-ous lieds is fully s.-l forth in the section 
on |ia,g(- ,')7. The base of the Oai-lioniferous si-ries is not biimd in Catai-ael 
Canon, but in tlie l.dnta .Mountains tlu-sc beds rest miconforinably iipmi 
the liiiita (lrou]i. Ill the (iraiid (linioii (hey rest iiiiconl'oi-mably upon 
the (ii-aiid Canon (ii-on|, tnul also upon till- erysliillim- s.-liis(s; lienc.e in 
bol.li places llie |ihiiie of (hanai-kalion is iniporlaot, ami represents long 
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IIIKTA OKOUi'. 

'I'lic Uiiila S;iikIs1<iiic rcsSs imconfornmbly iipfiii flu; IJi'il (Si'ci'k (Juai'tz- 
itc; ton thousand fcut of Its iipiuir nmiulH'i'.s an^ (icjiosiii'il iuu'iiii('ornmbly 
against that motstinorphic group. It its <'\ i<iiiitl, also, ihal llu; nii'lununphiNni 
was aiitenor to tlio deposition of tim liiiila (iroiij), Ibr \\h- IhkIs of Uu! hitli'v, 
(■.si)C(aally near tlit; jnnc^fion, are chielly niadc up lA' IVajiinrnl^i ol' llu: Ioihht; 
iajiKKi tliu unconformity is vory groat. 

The pciioil of erosion separating Elic sand.-^loiK's IVoiii itici Cai'hoiiil'i'roHs 
beds above was sulhcient lo oavry away al l(!asl ;!,0(1I) led (if Ihc I'iiila 

say. To my mind tbis siij;'.;vsls lliat ibc i;inla Saii<ls(on(: may \n- coiisidcn'd 
Devonian— an opinion wliirli I woidd yield upon thv. sli;;liles( paloonlobgic 
ovidtMU'c to Ibo ('onlrar\-. 



Tim Grand (Jaiiou Uroup ivsls uuromformal.ly upon tbo cryslallnm 
sidiisls. The evidence oi' Ibis Is ronipIeU', lor ihc low-a- sandsUmcs and 
.■(.nglomerates first fiUed ibr valleys and tlu-ii buried iIk! hills <,f siddslic. 
rocks, and' thoKC couglomorales at llio base of the grtiup ar<! composed iif 
materials derived from the nietanujrpiiic hill^ about; and hemte Hurlamor- 
phism was antecedent tt> the deposition t)f the (Hiugloinerates. 

The plane of di'injii'kation separating ibis jrruup from ihe 'i'oulo Group 
is very great. Al least 10,000 feet of beds wre ll.'xcd and eroded in such 
aniamieraslo leav,; bnl fragnu-nfs iu Ibe synclinals. Then billowed a 
period of ci'osi,m <luriiig wbicli bi'.rls of extravasali'd material were poin-ed 
over the fragments, and these igneous b(;<!s also w(ini eroded into valley.s 
prior to the deposition of the Tonto Group. 

Fossils have been found at the base of the Grand Canon sei'ies, but 
"thoy are not well preserved and little can bo made t)f tlieni. Klill, on goo- 
logieal evidence, !. am of the opinion that these hedw should be considorod 
Silurian. 

ifi'-.n CKKi';]: QiMUT/aTi.; A^'n oraxd oaxon schists. 

These are believed to be I'lozoic, 
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The grouping wliicli I liave i^'lvoii above Hluxild lie coissidci'ed an 
merely tolllativo, lUid will jirohably iu;(;<l sdhk^ iiKidilicalini, lu'ivailcr; it 
may ixwsibly need radical diaii^vs; il w.add Uv very uns:d'c willi cnif 
jimseiU kii.nvlcdjve I'l assume ollHiVwisc ; I biow Dial il will mvil :^omv. 

I HliDuld have hvA'U pleaded io luive. d.;lay<nl lis publU-atlon uiuil llie i'niivo 
provhico liiul liC'Oii iiHire ih.in>u;;'hl y sut'\-eyed, hul iir<Mii!isliniccs rciidi-r il. 
necessary thiil I .sliuuld do sunielhiii;;- inon' lliaii make ;;c]iiTal slalciiiciilH 
oftlKiiiictliodsiHid ivsidlsoi'ltuMv.irk which I have he^ni dnin;. Cmjn'OHS 
haw iijiproprialod nniTicy i'wnn year in \ ear lur ihe work on ilie re]iiv,-^e!iia- 
tion of a few leaditig .-^eleiiliiie loeii of llio .-oMiiiry llial the work « as lieiii!;- 
done wilh reasonable skill and economy; !iul oiii> iheiewwho liad lime 
and were williii;.- lo examine I he work in n.anuscripi a1 she olliee eenhl 
muIorstaiKl whal wo were doin;;', and il sc.aned lail rea.-miaiile llial ii 
domaiKl shouhl l)e made lor llie pHblieallon ol' seme speellie resuh-. I lav- 
ing concluded to connneiiee llu? |iiibliealion beleri! llii; j)rovinee \\ as eoni- 
pletely surveyed, it was absolulely neeessary lliat some ;''roiipiii:;' oC 5h(^ 
gQological foi'inatioiis Hhould he iLsed, The map ninsl be eoloied n> show 
t!lG distribution of geologil^al formations, and of course names nnisl ho ;vi^-en 
to tlio fonnations llins represented on ihe laap, ami a nomenelainre is 
neeossaiy for discussion ; hence lhi- jndilicaiion ol' llie iable. Ibil I sliall 
be willing lo niodhy it io any exlenl as iaeis -.uv eolleelod which seem io 
demand such a ehan^-c, wheth(;r such laiis are the n-snlls o( my own labors 
or those of others. Btlll I presen) llio table with sonn; dejiTce of I'oniidenec^ 
The gi"0Ups of roeks have bc^'ii Iraeed over broad ai'cas, and in the disli'iii, 
tho geology of which i am lo desi'ribe in Ibis ri'|iorl, l!ic j;ron|>inj; I'nily 
represents tho state of my knowled;|e. On acconnl ol' ibe discussion-, which 
have arisen coiicevning the age of ctiriain bods ol' H.^-nitlc^ ia>al, ihe plane of 
demavkation between the (Vno/.oio and Meso/oic may sul>iecl me lo i^lii 
cism; but, goologieally, (he jilane is inij)orlant, as il represonis a decided 
physJeal change, and il eerlainly harmonises wllh lho (Opinion ol' palennlohi- 
gists to a degree that is sommvliat surprisin;;-. All of ihe plarils described 
by Professor Lnsqnenaix and eollecled Im himseil' and olhorswiibin ibis 
provinnWiave been nd'erred by him lo di%is!oiis in the 'I'erliary, and aro 



Hosted by 



Google 



T2 SKI)I.llK>JTAliY UUOUPS Ol'TIlK I'l.ATBAi; I'KOVIXCK. 

tnuiid ill slniia abuvr |)|!m pliysical Itrcak, ami lioiirt! 1 agree whli hiiu i]i 
(■()nsi(l<aiae' tlicas 'rciliaiy. 

In ,siil„livi(IIlig- llio CeiKi/.c.ic ur 'l\aliai-v, IVdlVssor l.es(|Uerenx lias 
alleiliplnl lu draw very due lilies, dividiii;; liaise la^ds iiile i'ioeelie and Mio- 
eeiie, and Hirliier snlaiividiii]; eadi el' lliese Iwo jiriaiiis iaiii a|i|ier, middlo, 
and lower. In (loin;; this lie lias done vinlence In (he siraligraiiliy, and 
soiiielinies liis iipiKT, middle, and IniviT eriiss eaeli oilier; lull, in a eeileral 
way, his Alioeeiie is liijdier lliail his hioceiie. 

All nl' the I'ossils deserihed liy Mr Meek wliieli have heen round aliove 
this ijhjsieal break, lie has rel'erred iiiilie.-,ilaliiii;ly lo 'I'erliary, and all of (he 
fossils r.iiiiid liehiw Ihe physieal break, he has rejened, iinhesilaline-ly willl 
some, doilbll'ldly willl olhers, lo llie Crelaeeolls. 'Ilierc is a siiijrle exee|i- 
limi lo lliis ill 0«)r™ ll>/i»n"/™s;s, which Is a new speeies; and I ilia sure 
no paleoiilnlo..i»l would iiisisi ihal a new s|iee!es of ,Mm, emild be used as 
eonelusive evidenee in disailiiiii Ihe aive oh a jiT.iiip ol' bisls. 'rlial Mr, Meek 
did iiol diseover lite physieal break is liol slrali;ix-, ha' he did not see il. 
When he made his es|iloralioii in lliis re;;ioii lie was in ill heallli, and (rav- 
eled by rail li-oni sialion lo sliilioii, shi)iphi<; at tlii'se |ilin:es and exaiiiiiiiil!; 
the reeks only in Ihe vieiiiily ol' tin. slalimis. His heallli wniild mil |,erini( 
him to make Ion;;- exenrsioiis in the einmtry on fool, iiiid it was impossible 

for him to obtain horses. lie jjassed the physieal hreiik iibow ineiilio 1 

on a railroad ear, and his seelioiis al llallvillc ami I'oinI of lloe.ks are mil 
ooniieclod bysermill lllimlre<l feel, as lie stales, and as I have siiiee verilied 
bypassing over the jtroiiml; and the phxsleal break is found in ihe ;;ap. 
In like manner, on the opposite side of ihe .Asjien .Moimtaiii iipllfi, he passed 
it in the cars belweeii Poiiil of iineks and (Ireeli lii\er Slalions. 

The coiielnsions reaelie.d from a sutdy of She lertelirale }ialeon!olo;ty 
by I'pofrasors I.eidy, Marsh, and Cope emirely harmnniice willl lliis division 
of tho ConoKoie ami .MesoMiie. There is a silijde exee|il!oli lo Ibis; Pro. 
fodSorCopc deserihed a ./ora.s.oo hiiiml near llhiek llulles ,^lalion as (Irela. 
ceona. I have verilied llie deterniinalioii of She stratigrajiliie horizon by 
oxamininfr tho place and limlim:' other i/iiiesmtr bOnes; bnt this honzon is 
aliox'C the pliy.sieal break, and the evidence of the (Umsatfr sooniH to bo coii- 
li-idirled by llie evidiaice furnished by many other spoeies deseribed by 
Professor Cope li.im alionl llie same horizon. 
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ijcnmth; coai- 

An cxnmlinilinn (pf Ok^ srrduii will rrvca) llir laci ilia! li-iiilic c.al i,s 
Ibuiul ahiiiHlanI IVoin llic Imso of th.^ (,'ivlaivons llirou;;'!! !lio ivro.;Mizcii 
gTOlips of fiial .livi.sH.ii, aiul in ilii-ce of ihe j^Toiijis nl' ihc 'I'ciiiMry, ■;■i^■i^l,^■ 
a liori/.mi ol' n,r,()() Twl. I know ui' no I'uouiv iK-aiHii;;' -Toiip in {hv ['in- 
tcau IVovhu'c »1iirh may he said l(. !.<■ rirhcr In lliis pvoducl ihaii .ulirrs, 
aiul 11 wnn!,! ha^v hid ti. wnlusion In rliararlevi/.i! luiy -nui}) a^< ihv. "Lij^ 
nil.! l)C(is." 

Wldlc lij-nitic roai is foniid in ;;'ival alnnid;nic(f flin.ii;;-h a Inn;, .siiccr.s- 
siuu of Jbnnatiuns or gj'ouj).'^, il is rarely or ncvci- ilie i'af^c ihaf aii\' panics 
uiar bed is iiersistoiii over a j'roa! an'a. hi llic Poiiil i.f l'ocl;s (n'oup I 
liavo at ono place foiuul ('l('\cii hrtU, \aryiii;!' iVoin ti'u iiu-tu's (o lour i'ccl in 
lliickiiCH^, {tml tln-ee miles away \\-\wrv tlio r\|ios?ire ivas coniiilcli' so ilia!, 
HO mistake could ho muh rxccpl l.y careless observation I have foiiml 
each inu; oi' thi-so lieds represeiiled hy rHrhoiiaee.uis rJiak's: and iact^ slmi™ 
lar lo this jmvc been nofed in all l!ie olher nroups. If is freiiuenlly ihc 
ease Ihat, in studying (lie same gTOUp at two plaees se|iaraied h\' a \'v\v 
miles, a very diiVcroilt HlicCOftsiovi of coals will be observed. It sei'ins ilutt 
iiiey were forjiiod iii small, in-egidar Iiasins, fVom iJme !o lime, be;;iniiin;;' 
\iii\i the Lower Crotaceoiis and ending- liigti np in tlio Ci'noxoie. 

Dr. 0. A. AVhite has ijrepared a ealalngue of tlie speeies wliieii, so far, 
have been collected in llie ['iateaii I'rovinee, by myself and tli(i>iO asslsling 
me in the work, and labalaied Iheni in ;;-ronps agreeing witli IIk^ above 
sehcmo. IIg has also api)ciided to eaeli an additional lisl of fossik collected 
by othofs. The genenil correlation of ili<^ seeii.m in esiablisbed successions 
elsewhere nuist at ])rc.seut re«t on the evidence furnished by this catalogue. 
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INVERTKBUA'I'K l^\l,K()NT()l-()()y 01-' TIIH PLA- 
TKAI) I'llOVINCI';, 

TOOKTIIKK Wl'I'Jl N{)TI<;K Oh' A WAX SI'KOIMS h'KO.M I.OOAJ.ITIKH BK- 
YO.NJ) IT,S IJ.MITS IN COI.OIfADO, 



Washington, D. C, Fctiniari/ 1, I87n. 

Siu: I iiiivc lim lunior to present, tlie followhifr ))i-(jlimiiiiify report u]mhi 
tho ]):i!i!ontologicaI collections matle by (Hirties iiiulrr vm"' direetioii during 
tlie years 1SG8 to 1875, ineliistvo; more especuilly up{)u tlio invertol^rate 
ToHsilw. 

'I'lie (collections are liir;|(^ an<l important, comprising, li(^si(!es ih(i iiivor- 
tebrivte fossils noticed and described on following pageK, vertebrate remains 
from strata of the Carboniferous, Jurassic, Orotaceous, and Tertiary periods; 
and plants from those of tho Cretaceous and Tertiary periods. Tho plants, 
from strata of tho last named period especially, are abundant and interest- 
ing, comprising as they do representatives of tho classes Acrogens, Endo- 
gcns, and Exogens, the latter being greatly in excess of tho othoi-a. 

Among the vertebrate fossils arc the remains of fishes (Selachians, Gan- 
oids, and Teliostw), rnpfiles, and mammals. Hesidos these, a small collection 
bi>ri'o\v(id from Mr, \V. (!lehnrn cnntaiiis part of the skeleton of a PnsROrino 
bird u'liicb was discovered by him in the l>o\vei' Green Ivivci' (Jrmip, near 
(Jreen Hiver Station, Wyoming Territory. Some of iIh' dliiri' discovfriiis 
of vovtebi-ate remains are also worthy of notice here, amoii;; whlcli may 
bo mentioned two or three species of teliost fishes at the base of ih^ Crela- 
ecous series of Wyoniing and Utah, and fragments of flir .skeleton of a vnry 
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lai'go reptile in JiiraHsio strata of Nortlnvestom Colorado. TIk; cMilliMitiun of 
Mr. Oleburii also contains t\vo or tlirou species of insects. 

'i'lie sliuly of llie collections as a wliolo, reveals many iiitorosting facts 
beariiii;- opuii llie physical conditions of tho ragions examined, during the 
deposition of the strata from wliich they have been collected, some of wliicli 
arc briefly discnssod on followin^j,' pages. Among the more iniportani of 
these is the identification of tins marine genera OcuUna,V1iorus, .DcnUdinm, 
PatcUa, Vcnns, Mesodesmi, (£c., from the Tertiai-y strata of IJijoii IJasin, forty 
miles east of Denver, Colorado. This indicates tfio extension of open-sea 
marine deposits nuich farther into the interior of llio t;)mlinent during tlie 
'I'ertiary period than has been pro^'ionsly kno\\n. 

Upon following pages 1 ])rfisont a classified catalogue iif all tlui inver- 
tebrate species, following wliich are descriptions of llu; new spcicics. This 
catalogue enumerates two hundred and sixty-lwu spf;i:i('s in idl, fdrly-elght 
of which are new to science, and described herein I'm- (lie iii'st liim-. 
Very rcs}iecf('ul]\' yoni's, 

('. X. W'illTIv 

I'roi'esfcor J. W. l'o\vi:i,r,, 

Geoloyist in charjin of the Second J)hmion UnUi-ii SUdrs 

Geological and Geot/mphkal Sio-Bcy of fl'c Tci-rifof/c'^. 

OKNKRAJ. ()iiSKHVA'l'IOX«. 

The fossils of the collections of wliich the following pages are occupied 
in large part by a classified and partially descriptive catalogue, have boon 
obtained from strata of the Carboniferous, Triassic, Jurassic, Cretaceous, and 
Tertiary periods; verj' largely from the immediate vicinity of the Gi-eeii and 
Colorado liivers and from portions of Northern Utah and Southein Wyom- 
ing. The areas from wliieh they have been collected are very sinall com- 
pared with that of the groat i'latcan l'i-ovin<'e, the study of tho invertebrate 
paleontology of which the jireparation of thi.-i report is only a beginning. 
It is, therefore, too early to (h'aw final cont^lnsions concerning tho gonei'al 
lessons which full eolleefclons from that gi-eat region will be sure to teach 
ns, or to deduce at present, any very satisfactory generalizations; but it 
may not be unprolitahlc to nK^iidon some of tlie iacl>', in their order, ihat 
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have been observed while making the eolli'i'liniis in llie field and also dnr- 
Inff their more eritical investigation in tlie Inlmialory, Some of those facts 
liave an interesting- heaving, upon the eharactcristics of l!io fossil (auii!i' uf the 
periods wliicli the eollections represent, the rolati<at of those tinina' lo carh 
other, and to both fossil and recent faniue of file whole Plateau I'roAinee as 
well as these of other regions. 

Kis' (he purpose of I'aciiitatiiig reference [o Ihe gronps tif stL'ata which 
have fnniished the fossils, the following table is introduced. 'I'he classili- 
calinn nf Ihe fortnalioiis used in this reporl is, I'm- (he geological ages and 
periods, Ihe same as thai of Dana's .Manual of dcoleg-y (IKV I,) and lor (he 



sof sirata of Ihe I'lea 
uifdie Uinia .Mounlni 



(■11 in hi: 



'I'lihlr „flln- Jiinwliwix nf llir I'hilu M^mulaiu lliyina. 



\,Kml Brnwn's I'ark (ii 

:!,IHI(l. ISrid.evr Coal]! . 

•1(111. I'pijer Crccii l!i\ 

.'aid. l.nwertoTi'n lli\ 

3,0(111. I)i(na(;r|.ek(!r(i 



1,,S(1(1. I'l.inl of Kecks Cnaip 

j,K(lll. Kah Wells (iroiip 

2,(100. Sulphur Creek Grouj) - 

fjOO. Henry's l*'ork Group - 

i.iUO. Khnniiigd.nge (Innip 

1,1(10 While <'lilf(i.nai]i . . 

1,100. Vpnuilicni (.'lilf (Irniip 

1,,S00. Sliiiiaruiup(.lnai|i 



1,000. lj])per Aubrey (!vou|i- 

1,000. Lowra- Aubrey (lro(i]i. 

2,000. Hed Wall Grmip 

460, r.odoi-e Group 
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111 lllp IhlldWillc; liHcl' ivvicu- „!■ III,. Ihlliml rliiirailcrislirs iil' lliii (lil- 
fdviilll !;t,iiI],» iv|ir('wiili'.l ill llu. .■i,lli;cll„!i« il is Well 1.1 cuiisidfi limv fur 
liny iMjiililiiirllica llicy in'canl, ilill,.r,.iil from lli,»<,. whi,.|l rliiiraclmzc lli<.ir 
IKisilioii ill liiiir, may liiivi. In.i.|i ,.ci.iisimu.,l l.y ill,, llicii iiml llierc invvail^ 
ill.;, pliysii'iil rmulilinjis umli.i. wliii'li lli.. strain wnw a(.ciiiiiiilat..||. S.iiii<. (if 
IhiKi. (...iKliliniis ivcn. limih-il li.ith ill rxli-iil iiml .liiralimi, lull iilliiTs ivmi 
(ifa iii.ir,. -ciiiTiil iiiul rniislaiil ..liarai'lcr, Almust all i.l'llu- lossils iif llicsci 
cilli-rlimis ar,. 111,. i.,.i,iaiiis ,il iii.illiisks ami ,illi,.r iii|iiiilir ailiiiials, Il is i, 
ivi-ll-kminii liii'l llial llii. i.liarai-li.r iif 111,, malcrial ,.,iiii|Misiii;r ill,, l.alliiiii 
lipi.li ivliiiih sii|.|i iiiiiimils liv,. ,.,mslitiik.s mi,. ,il' 111,, iiii.sl iiiip,, riant ,.|,.|iu.nls 
ill tlit.ir lialiltnl; lliat mil iiiily s]i,.,.i,.s, Iml ,.v,.ii ;;.,.m.|.a ami lainili,.s, ar,. ,,fl|.ii 
s,.|iai.al,.,l Innii cni.li iillil-r in til,, sum,. ^vMriv l,\ a iliir,.!.,-,!,.,. ill 111,- ,.liara,.|,.r 
,if llu. nialcriiil ,.,nii|i,is!iii; 111,, laillmn. II is this Mrmlnally a,.,.llmiilatiii.;. 
Iiiilimn mnu.rial llial lias ,.,inslilnl,.,l Ih,. ..trata IVmii wliii'li ii,. miw iihlaiii 
111,, lossi! ri.innins. 'I'll,, iin.xniliiitv nialrrial of ill,, strata ulii,.|i lau,. I'nrinsli,.,! 
the greater pari ettlie I'ussils iil'iiiir ,.,ill,.,.|i,iiis, ,,s|i,.,.ially lli.is,. ,il' ll,.s,,z,iiii 
filldOcnozoii. nifi.s, iiinill;.. an a.;.,.tr,.;;at,. llii,.kli,.ss iil' mil i'ar rrnin tin,.,, ami 
11 Imlf miles, is saral. 'I'lie lnitl,mi nl' 111,. uiih.iB, salt, braekisli, ami i'resli, 
<i(' all the |),'ri,i,ls ,)!' lieth tliiisc a^es, was alimisl. ,.mistaiilly, i-itlur irliiilly 
er in very lar;;.e part, ,.,im]i,is,.il , it' sail, I, 

Wii,.|ia i,liti,iii as this, ,.,iiiliiim.(l I',,,. s,i hill;;, a lini,., Ii,.(.,.ssaril\. iirir- 

nrni,i,iili,.,leliai.a,.teristiesas,.miipar,.,l i^'itli tlii.s,. iif tlni siiiiM. ]t,.ri,i,ls ri.specf- 
ively in ,ltli,.r parts ,ii' th,. iv,irl,l. 

Apiili, 111,. ,.\!,l,m,.„aa,H.,le,l liy lietll the v<.|.|,.|,|.al,. ami invi.rl,.liralo 
(.,,ill,i,.ti,)lis, ami liy tliiis,. ,il' III,, lima. ,J' all 111,. p|.ri„,ls iiameil ill lliu 

section ,ai a pi.,.vi,ms ]ia;;-,., is in faxnr ,.!' the exist, .lie,, iliii.inii; thai tin I 

a warm-temiH.rate iiinl nnil'min iliinat,., l.'iirthi.riiKa.,., ill,, laluirs ,.1' the 
(ioW geologists have sluran that 111,.,.,, is a gri.al ,l,.;;i.,.e ,.!' ,.,ail'„rinaliilily 
of the strata of all th,. .ailMmlinale ,.,r,iii|is, from th.is,. of ill,. Carlaaiifirons 
to those of the 'I'l'i-liary |ii.i.io,ls, inehisive; or at l,.ast that Hie ,.a«,.s ,,r ini^ 
,.oiirormaliII!ty ar,. I'|.w nil, I of ,.omparativ<.ly sll;;lil ,l,.;;r,.,., H,i gr,.at a 
d,.;;!-,.,. iif iiniformity ill sii,.h iiil]i,irtiiiil eoinhlh.lls as (li,.s,. Imvill.; prevail,.,!, 
it is not slraiig,. that 111,. g|.oii)is of strata of (he iliU'ereiil p,.rio,ls ri-spect^ 
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ivoly are not in all ciisus ctiiavly dciiiu'd li\ r;inii;tl rhavactfrisiics, o.van 
altliOiigh thoy may bo si'paralod by .sultiricnll)- disihirt iiliysiral I'lianH'tei'^ 
by ilio li<'ia .;ri>l()o'is1. 

'VUr. penoil;; arc, as a valii, vvvy clearly .-separated (mm oai^h othiir by 
J'auiial cliai-aclcnslics, llicrc bciii,i;'a pariial c.xccpiion in llic cam of thoHO 
of ibc up|>cr group ol' llic (Jrctaccous pci-iml and llic lower group of tho 
Tcrliiiry. BlH Hicsc latls will be )a>liccd inulcf appmprialc licads on fol- 
lowing ])a;ccs. 

Oav iavcsli-alioii.; farllicr show Ilia1 certain faanal cliaraclerislics which 
Jiave liitliiTlo hecn relied upon 1o (Ix flic ■■eolooical a;;c i>l' slrabi of marine, 
brackish anil fresh waler origin, rcsi)eclively, are aoi iiaraUcl. In other 
words, (HIV colli'clinns contain t\])csor lornis of frcslt and bi'aekish wafer 
orighi that have been regarded as peeidiar to the Tcrliary period, whii^h 
were (ditaincd IVoni strata lliat underlie (liosi' eonlalnlug- such marine types 
as ar(! iLiu\-<'rsall\' rcg'arded as pi'cnllar ti> Mcso/oie age; showing oonchi- 
sively, that so-ealled 'I'eriiary fresh ;nid brai'kish water types and Oct actions 
sail water types co-cxisted. 'I'he land shells also that have been obtained 
IVoni strata herein (diissilieil as tJreiaceous, are of Tertiary or {sveii of kI!1! 
inoro recoiit type. 'I'lioso facts have iiuule it especially dillieidl to fix the 
jicriod of our terrostnal, and fi-esh and brae.ivish water' fossils \viih salisfaeli>ry 
precision, if they were new species and obiaiiicd from nniipu! and isolated 
l(,calitlcs. 

A striking pcenhavity of llie strata of the Plateau I'rovinee, is the largo 
proportiiai amoug fheui of fresh and braekisU water deposits. So far as at 
piTs<-nI kuowu, all the strata of Carhoniferous ag-e are of marincMuigin, the 
(Irsi unniistnhably fresh water accamalations yet dise<ivered in the I'laleaii 
iVovince being of Jurassic age. 'flie only species obtained froiu tliese fresh 
water strata is a I'lno, which is one of ordinary reeetii lyja'; as is also 
another species of i;,>h aii.l some \'\^ i]iariue shells, descrlhed by Meek and 
llavdeii, froui the valley of the Cjjjier .Missouri 1,'iver, 'I'liese facts again 
illustrate the eomparativeiy small value that can be placed np^U! fresh waler 
in\ ertei)rale ionns as indices of the paasElge of geological (imi!. 

.Most of iKe Mesozoic strata were evidently deposifed in w-aier that wan 
riall b)- virtue^ of having been a jiarf of, or in conimnniealioii with, (ho open 
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oa'iin; l)(it it k not iiu|)ri>baiilo tliaf iitniiy of iiio bnu-kish wafer iicciymila- 
tioiiH, espocially tiios<! of Ijite (JvotacctouH and early Tertiary ago, iiiiiy have 
boen made in land-locked waters which had their «jdiiu! character eontiinied 
from former times by ihe leachings of surface drainao'c, slTiiilar tt> thai ol* 
Great Salt Lake, bvii in a I'ar less pTOportioiiali' degree- Tills idea U ^np;- 
gested by the fact thai ihe final change to exebislvely fVesb water hiciislnne 
deposits was so gradual that all tho fonnev brackish water species, aiiinnj;' 
which no open-aea fonns have boon discovered, passed away ^^ilhoiit any 
percepHl)le physical cliango iu the aerninulaMn;'' strata. 

LOWKK. SiJ,i:b'IAN ACR 

Tlic Lnwor Silurian ago is reprcMeiitcd in llie colleciieHs oniy b\- a Nory- 
few imperiect tomk from Kwaj'-unt Valley, Crand CaViOii nf (Ik- ( 'nh.rado, 
Arizona, 'I'Ih! ISracliinped ;;enera l/uujHlrlln and Ol.oMla are rei'on-i.ized 
with a good degree of e(Tlainly, and, dislribuied lhmu;>'h Ihe small niasscK 
of rock which eoiiiaiit tbeni, ihen; are apjiarenlly fnignientss of two or Ihreo 
other species. 

These spocinicns doubtless belong (o the l'riin<irdiaf jieriod, and ]iossess 
much interest as i-ogai-ds the geological age of ihe I'ocKs w)ii<-h underlie and 
overlie thoni. 

III'PKK Slid:KIAN' AXi) 1)K\'()NIAX AdES. 

Tho present collections contain no fof*siis from sfrata of cither i;|)pcr 
Siltu-ian or Dovoman agft, but it is not improbable ihal rocks of (licKe ages 
will yet be discovered in the Plateau Province, 

OAHi!()xiKi':iU)i:s acji-:. 

The collectious contain fift}' species from sirala of (jirlionifei'oas age, 
nuich tho greater part of which are from the l-owi-r Aubrey Uroii|i. A few 
are from the Upper Aubrey, and a still less number \'vum ibe lied Wall 
Group, while none am reported from tJio Lodoro (irou|i, 

A large proportion of all theso fossils are specifical I \ iflenlica! wilb well- 
known foi-ms in tlio strata of tho Carboinferous or (,'oahiK^asure period in 
tho States of tho Upper Mississippi Valley; ami all bul iwo of lluini belong 
to such types as we mighl nalnrally ex]KH;l lo find in the e(pitvalenls of 
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thosi! strain. 'I'lusc Iwci licldli!;- (ci tlici U\'i> .irciHTii ii.s|K'i>livi;ly AiTliimnles 
null J»i/*.™S !!"■ I"™"'i' "I' "'l"''l'- i's|,ccially, li.'ia hi-cii iv.uanlcl lis nil 
(iNHiiiiiMily SiilK-iivliiiiiircriiiis iiwiiis; unci y„l llii'v lire roiiii.l in (lie Luivcr 
Aiilmiy Oroiiii, iiciirly (Imr llioiiBiiiul iVm iiliovc llin l»i»n of llic CiirlionilV-i- 

iilia siirirs, mill ni,ii> ilbmn, illiil liiiil,!!!|.il willi, ly|)ca lliill liiivc I llilluTlo 

bomi IbiiiHl in siriHii hh liiw as iSin Siitifarli<iiiir<>riiiis 

Fow (11- imiir of (lie fiissils ,if lliii mllcclidiis aiv iiC sui'li a ciliaraclci- as 
to suggest tlm I'rniiiuii a;;T of tlin sliiiln IViiln wliicli Ihcy ncn' oliliiiiinil, 
not iivcll lll.isii or llin l'|i|ior Anliivy (liinili- I liiivo olsowliori. sjimvli* 
tliat llio iiivviileiU'c ul' M>iliiiii tyiios nliidi havo licnn niilisl upon lo |inivo 
tlie i'lirniiaii ai(c oi' iho slnila I'oilliiillillg tlloin inii\ lie iliin lo jioiniliiir 
|lli>si<-al ronililiinis, anil I tliiri'fore I'Oglull it as not iiniii'ol.iililo dial till! 
limr of Iho roniilaii |icr!o.l may he iviiivsentcd 111 the Plateau Province 
hv tile i'pper Aiiinvy (iroiqi, iihhmiii'h ilie liistiiio-nishiiiji- types are want- 

iMlliearlionil'eroils tyjies in the same strata, it seems jinilialile that the lime 
111' the whole ( hirl.onirenms ii;;e, iiiehidiii;; ils llivee pcrioils, Hiiheiivlioiiifer 
CMS, Oiii-himileroiis, oiiid Peniiiiiii, is ei.llertixvly re|iivsnileil hy the rmir 
;;rolips ri 



111 ill the Plateiill Pio 



It ms prohalile, (heivl'oiv, that, iihlioiu;li some loeiilities in Nevada 

unci .Mmilana have fiiniislied ecilledimis of almost c^xc'liisivc^ly Snliriii'honirei- 
oils typl-s, wc. shall not, lis a nilc', hc^ able to dc'line ill this leiiioii, llie ihire 
,lca'iods into nhieh llie a;:c> is divided in oilier parts ot the uorld. Il secaiis 
also probable that no chvisioiis of ihe ( 'arbonllbron,; slrala ol' the Plalc'ilil 
Province can be made lllilt «ill iTprescsil e.colociieal |ieriocls, we'll clcl!iic.cl 

lishecl ill olher parts of the world, or dilleriil|; IVom tlicm 

JllsSDZttlt; W.E. 
TitiAsittc i't;i;i{n). 

Hmiie small collc-ctimis of lirssils which po.ssc.sa ]«,cnilinr inleiTst were 
eollccledbv .\lr i:. Is. Howell, in IKc I, rrom the rollowiii;;- locsilities in IJlalii 
At Toqiicrvillei Viridii liiver, sonlli of Toipierville ; near Workmuii's 
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riiiicli, ten milcK oast iif Toqucrvilli', ;ui(i alsd two luilcs wc'sl of Kaiiab. 
'I'lioy -were obiainiMl IVoiii slii! Uywvv purliuii ui' the Bhiiianinip (Jrou|>, 
the lowest group or 'I'nassicstnilii in ilu: \'h\{i-,n\ Vvo\]ur:: 'i'lic sih!cIiik;iik 
iire all vory iinperfecl, but the following giiiicra l!a\c hern i'iTo;;ni;<i'd : 
Pmtacnirm, llki/iichondla, Camptonectes, and Myidoui. lii'sldcs iln'st] llicr'o 
wove fragiuoiTts of Othw wmchit'ei',-;, tlic ■.■■enci'Ic vi'lalioiis dl' which ai-c imf. 
recogniKabie. ■ Tbc spccimcriH of t'riitai-riii'is consiHt oiil)- of joinls of tlio 
column, like tbo^ic of P. af;tcrm-iis Mci'l; aiiil (hiy<li'ii, si> coiinnon in (h<i 
Jurassic Htrata of Sho same rrpoii, nn.l, huU-vd, si>cni lUKiisfin-uisliabh- IVoih 
those of tliat Hpirics. Ho lar as ran lie ili;l('nii!nc<l, fin- frajmicnis of /{/it/»- 
cboncHa maybe those of the .hu'assie, N. f/i/c/hn/ihorc. ,\lci'k, and ihosc of 
Camptonccfcs iiuu- )h'Ioii;;- lii asu- tnw of ilif si^vcr^sl .ipccij's kno\\i! lo ovist 
in th('.)urass;o strata of tin- I'latoau i'nivincc. In short, if iho <'oliorlion. 
hadl.orn placed in my lian.b for tlHcnninalion, without an^ si.tteoK.nt of 
tlloirstratif^TapliiC'iil ])osi!ion, [ sliouhl liavo rofcnci! them to llic .Inrassir 
pcriodwitb HO otiier double tban tlios>o Kug<.-es1('(l hy the inipcifcrlion of the 
spodtnons. if their wtratigrapliieal position is eorrci'tly repnrtcil, whieh 1 
know no reason to doubt, it seems cei'tain Sbat llio strata eontaJnin;;' tliern 
ouglit to ha reforred to the Jurassic i-ath{!r th;in lo fhi^ 'l']-ia,sHli- jiei-iod. 
Before sucll an itn])Ortant einu'hisioii ns this is roarliod, liowever, i) will \m 
necessary to secure more jn^rfiict and coinpU-ie collecfsons. 

.ii.'KAasio neiuoi). 

'rw{^i!(y-sovon spceios have been recognized aoKnif;- the ,Jnrassi(- fossils 
of tlio oollectionH, at least four of which are new. With ihiM^xreplion of 
two Kclniiodcrms all the species are iriolhiscan. 

Considerahlc interest ultaehes to tiie fael thai a sp<.ei<'s of ri,iu has 
beonobiained fnnn slrafa of ihis period al Klinuin;;' ( Unye, Ulah, indieaiinj.- 
the pi-esenee of fresh water ;U tlial point al one time durin;; the iieriod. 
'I'h<i fael is also of still furi)ier iidercsf as imliralinfc thai the fresh-widcr 
niollnscan ty]ii;s wliieh becnnn' so prcvahnl in the 'l'(^iliary perioil were 
iiitrodu(Td early In .Mesozoie time if not hehav. 

(M!l"tA(H':{)i;S IM-,!!IO]>. 

A nnu-h lar;;w number of species, all of which are molhisean, hav(^ 
been obtained from strata of the Crelaceous than from those of any one of 



Hosted by 



Google 



H2 iN\i';!;ri':r.i;A'i'!'; I'AU'-.oN'i'ohocv, lun.ii-. 

Ill,, nlluT iHTln.l:; ivpiX'sciili'il ill llu- collcrliclis. Tli,. niliiv i,k.,;m, (.f all 
arli.ailal,. ami ai„lla,:c(iM.'ali »|iiH-ic-; IViaii all ihc Civlacvus rullci'lHai.- is 
(|Hil,: ivinarkal.li'. All lour „t ihc -map;. (.1' sllala arc n.|av»cnlcil ill llic 
rallcclicnis, ilaisc rroaillia lliairv's K.irk (Inaipa.aiiailiilii; the »iliallc»l iiiliii- 

■riia ivriiapa as a rata ap|iaar h, lir saparalcil l,y jsinil pali^aiili.loirical 
aswcllasl.liysicalcliaraci.Tislics. Thus., iil' 111,' llclirv's K„rk and Sal|,lilir 
C'lvak Cniai'is, liuwavcr, arc similar, aial llic iliviililla line lialivisii ilia Hall 
Wallsaial I'oiiil ,il' lioaks ( ir(iii|,s appears In lia iii.lisliaci as ri-anls pauTii, 
aial l'aniil\ ly|ias; I. ill, willi very law a.xcapliuns, llic s|iaaics liava mil liacii 
fmiml 1,1 |iass IVaiii ,aii' pnaiji l,i ali,ali,s'. 'kha ,>x,',>pli,nis Hals far laili,',.,! 
arc liaise nl' s|ia,a,,s llial laiva a viTy wi,l,' !:,>„i;Ta|ilii,>al as w,.|l as an ma 
asaally ipval v,Tti,'al raiiais 

■I'll,, ll,.iiry's k'.irkaiaUialplmrCrai'k Craiips, s,i lar as llii'V have liia-li 
c-.TOiniiasI, app,'ar i,i liaiT li,,,si wlailly ,.p,a,-saa ,l,,|i,isil.s, lai M-,alara i.l 
la-aakisli ivalia- lialiilal, ,sx,a>pl (Isim: aial .l/",ia;,(, irlii.'li an, aks,, ,ipi.|i-,s,.a 
furiiis, liavili;;- bcai ,lis,s,v,iv,l ill any „f lli,> sl,-ala, 'I'lia Kulplmr ( 'rai-k 
(Inilip is als,i ranairkalik, lur annlailiin,;- lanily all llu- Civlmasias (.Vpliiil,,- 
piHlsnf llu, a,ill,,|'li,,ns; 111., aiily < xc'pli.ins kail,;; a sp,s-iiiuai „r llunililrs 
„ml«^ ,'lay, IVnla lla, Hall H'.'lls (;r,ai|i in ilia valli'y nl' licl Craak, Clali, 
ami species ,>(' SniphJIr^: Tnaii 111,- saiiu' jvraap t\\,i iiiilcs mirliiwi'sl waril Irian 
Ball Wells ,Slali,ai, Wy,niiiii;r, 

'klia Sail Wi'lls Ciiaip is lart ,aily rcmarkalilc far ils paia'ily iif Caph- 
alii|HHls, I, 111 alsii in ceiisi'tpasii'e ,iC llie liicl tlial iivni, aimia;;' ils sirala, WO 
obtain Ike lirsl ! 'ma.asais livsli -ivapr r,,niis. kic-ii aimiii;;' ll,i' liissils af 

usually li.iiml in llu. liriU'kish aial livsli aalia- ( 'ivlacsnis anil Tia'liary ilc^ 
pnsils nl' Ihal rc;n,ili, 'I'la' carliasi cf llic li-c.sli ,ir lirai'kisli wap-r (,'rcfaaoolls 

depcsils Ikal kavi, Ikssi ,lis,s,v,sv,l in ill,- I'kil.'aa IVnim- sairs aiiiniig 

sirala .il' lliis pT,iii|i lu-ar Cialvill,-, Vlak, a kirlimalc ,-N]„isnn. „r wliicli 
alUirilisI .Mr, .Meek, a laiv yi-ars a;;-,i, spciis, i,!' ill,, !;,.i„,ra l:m«, Cjnm,, 
Pkiim, .\nilimi, &c:, all having a rcmarkal,l\ iiuiik'ni a,,)Ksa; Ian ih,, ,.lrala 
which cimaimHl llieni are iininclialaly ,is-crk,!,i by ituis,' wliii'li isailain 
JiHHrrdn/tls, (hijphca, jl tirlifnfi, ami ,iili,a' flisliiiclively -\lcsii/.,!ic i'arms. 
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■nic I'l.illl of Hocks (;iMli|> iaivell n.|,iv.-.,'nl..(l in il.c collr.'liolis by 
],i„llilsciUi s|i(.cii'», all at wliirli an- c-illicr ( 'ciiicliilcrs or ( InsUTojiiHls. Anion]; 
limn an. a Iviv land shells, many firsliAvalnn s|i,..acs, nuil all bnl a low of 
llu! Ivmaiu.l.T hnlinii; In ;;vnora nl' known linaokish waloi- kahilal. JMirflaT. 
nnnr, sonn' s|)(!cios (}!' llicso nnnaiiiln;;- I'ow iroin-va liavo laaai lonpul ussn- 
fialcd Willi lii'at'kisli^walor lornis, ll llins appoars ilial llio Conjicrly priv 
vaiiillg mariiio eomlitioTis over t]i(S region llial we luiw eal! Ilie I'kiieaii 
Provhico began to dl-aw to a close cavly in ilie e|)oeli re|iresenli'l l>y lliis 
group, iohI had well iiigli ceased af Its close, 

A good illnslralioii ol' lliis .ciiidinil change is prcsenled l,y llie slrala of 
Ihe I'oiiil nl' licn^ksCronp 111 rppcr Kainili, I'lah, where, lowanl llio liasc 
ol' (lie s,-i-ies exposed, llui ^<l^sils are nioslli inarilie; allove llics,. a grealer 
propia'lioiiiiMirackislcMalerromisarcinlniduced; still liigher n|, IVesli-waler 
f<.mis|irevail,alld llie npiaa- sirala coiiliiiii oiili IVesI, ivaler and land shells; 
the dcposilioii nl' all llie sirala having' cvideiillv lieeiuoiiliiinous and uniiiler. 
vuplcd. 

.\iiiong. llie more inlerestiiig oliscrvaliims llial have been made in rela- 
lioii (o Ihe Iresli water and land shells of this epoch of ihi' Crelacis.ns period, 
are llmsc concci iiiu;;- (lie greiil dilVcrenliation of ly|i,.s thai had Ihiis early 
taken place. To so great a degree had this din'ercnualion then alhiincd 
thai, Ihe .species of /Vie, llrlir, /Vo/m/, ,Vc„ sciii to have hceii as diversilied 
and well develo|.cd as lliey are at the |av..eat lime. Indeed the speei,.s o( 
these genera are so clo.sely like some of those, now living' that they need 
only the fresh eondiliull of recent shells to n.inove all snspieion o'f their 
,!;reat an(h|iuty fniiii the mind of the casual observer. 

.\fter Ihe foivgoinj:- .staleim.lits coticerniiig the faniial characierislics of 
Iho I'dild of Kocks (iroiip, one might miliirally ini|iiirc hir the reasons that 

liavo W to its reference hi the Crelace.ms rathm- 111; the 'IVrliary |)erlod. 

laying aside all cimsideialionssiiogvsied by the veilelirate and lloral remains 
tliot liavo boon eollccied from its sirala, tin. repiv mav hi' briely stated llins: 
Thorciano phi shad break belwe<.n ihis group and the Sail Wells ( Ironp 
below 1(. Vis strata contain at least three species of Inoceraimi.s, which 
genus has never been known in strata of later dale than (he Cri'laceons 
lairiod. 0,l„i,lr,lin-l<. a .species of which has been olilained Ir.nn near the 
summit of llie group, is regarded asaCrelaci sgcims; and In view of (he 
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ittCte before Stilted, tlm! I;ni<l hikI in-^i ,uu\ linickisli nnU-v inolluskH yrm 
comjJiiratively viiliteless ;is Indirfs dT ihr ]]itss;i.:c of ;;i.Mloj;iiMl t'uiu; (he 
prCKOnco of iH) kiKiwn Ion i is iti its sli'iUa I'orhicl I he rfiiTeiici; oi' ihis group In 
the Octiiceoiis pei'ioil. 

OKXOZOK! A(;k. 
'i'[';!i'riAi;v I'liidon, 

'J'he a>l!(.H'lioiis ol' 'iVrliary fossils conlaiii sixiy species, (>xc!tisive of 
those that were obtiiiiied frotii iocalillcs hoyon.l liie liiiiils of llie I'lalrait 
Province. AH of iheni arcs either hnickisli or IVcsli wnWv spc.l.'s; fh,' only 
tnily inariiK; forms of 'IV^'liary ajve iK-iiig llu.si. ohlaincl al liiioa Hasin, 
Cohirado, wliirli liav,- already lireii nolirod, and, as lliey an- nlso descrihed 
and catalogued on Inllowiu;; pages, llicy w ill nol hi^'onsidcrcd in llie fof- 

of \\io. IVovinci; wliicli lies iK.rlli of llio Tinla .Moiuilaiiis, 

One half of all llus,' spreics ^vvn■. ohiaiiied from the liiifcr (^reek 
Group, lli<i lowest group of ihc 'i'.riiary s.aics. This diiirri^uce lu Ihe rel- 

lo Ihe, coudilioUK Uiuler which the species lived, latl evi(len(l\ in large jtarl 
ahsi) h) (he \-ery luuch gi'eatcv gcogTa])hiral i\l{*nl, as well as greal(;r ihick- 
iiess, of Ihis gnai]. than of any of the oUkts, Among- IIk. primary i:,>n(li- 
lions referred lo, an obvious one was. ihe eonlijmaiU'O of iIk^ brackish 
wiiters, so counuon in ihe las| ep<ich of the Crelaeeous period, Into fha Ih-sl: 
epoch of the Terliary iu soniii localili.'s, although iliey seem to have given 
plae<> lo \\ holly fresh waters iu oiher localilies l,elore the close -.1' Ihe ( 're - 
tilceouH period. (Jollections hav(! been made from these brackish-waler 
Tertiary strata at Uhick Buttes, I^oint of Rocks, anil Hock S]n>iug, all in 
the valley of liiffer Creek, Wyondng, and where flii'y reach n l]nckn<'^s of 
froitt live to sc\'(m hundi-ed feet above the ha.se of tlu^, Terliarv series. Tho 
species arc elearly dislinel from all others, eiihca' nl' (his or any of the other 
Tertiary g-roiips; but it is not to be denied thai, ahlaaigh ihev are also al! 
specilically distinct from any of the Kjjecics fomtd in Uie undi'i'h lug' Point 
of Mocks Group of the Cretaceous period, there is a pre\alen( slmilariU' oi' 
type between tho fossils of tJio two groups thai is apparent ujioii na-rely 
eaiSiViil irispeeli(m. 
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No true (IV exchi:'iv(ily niai-int^ wpcclcH liavn !h!(;ii (lijst^ovdiecl in llicsc 
InnokislMViilur 'I'lTtlai'y slnita, iiiiil 11 ia |ir,iliiil)lo tluit tlie iviltws in wliii'li 
Hiey weni dopoailijd wcrt- proviiiiLsly ciil itll' li-dtH tlu; opc!u max, bul }cl, 
!'t'l!iiiiiiii>- to a groat degree their tiivmor .-^allncss, 'I'luf j^eiiora tluis far dis- 
f,(ive)X'd arc Ostrm, Anoima, Curhaht, Corliii:/'!" ( /j'p/c^tk's), Ctjrcmt {l^clofi- 
/irtH), and Nentma, besides the nioic e.\rl((si\cly IVcsiiwalcr 'iciiei-a tli/lo, 
Goniobasi^, Vivipa7-its, Tuloloiim, anil Ldoph's^ 

M'lir final clian-n I., a ivlmlly HtsIi, rnnn III.! Iiracldsh >val(ir .■(inililinn, 
wliidl WHS never lo lie resumed, nns so jiiiHlniil lliiil no pliysieiil ilillerenee 
aiipears in llie sirala nennniilaled under liolli coiicliiions ; hut I'rinii and 
afler Hull cliiilljre a nniloninly of niollnseaii lyp.. |,rvvailea Ihronirll nil llie 
snbseiiueut epoclis of llie 'I'erliiiry |ierioll, as iv|jivsenleil in the I'liHean 
Province, that is really remaikahle. II is espeeially so if, as Professor 
Powell has sll^'fceslisl Ironi sliali];ra|ihieal eonsideralions, Ihese Cennzoie 
groups represeni llie wh.ilc. of whal is ;;vnerally kiiiiwu as the 'IVrliary 
period. Here and Ihere, al iliirei-elil plaees in eaeh of llie 'I'lTliory Kronps, 
exee],l ihe lirowifs Park (rroup, wliirli, lieealise of ils harreuness of-fosslls, 
is nol iiielndisl in lliis diseiission, a lew loeally reslri.'led sjieeies have Ims-ii 
found, aiuoiinliii.. to a eonsldelllhle ninnber ill llie inrjireipile. l!ul |ireMiil- 
inj; at numerous horizons Ihrong-h all lliesi. jrroiips afler Ihe liraekisli ovaler 

eondilion had ceased, and often iu great prohisi aiv llii' (liiv molhisenn 

genera Vnio, Virjjuint^, and Goniohasis, wliieli are almost invariably inline- 
dialely associated and almost as invariably wilhoiil other iaiinal assoeiales 
exce]d oeeasionaliy a large discoid Plin/orbh. 

The I'nios are of seviaal aperies, wliieli are dclined liy eharaelers simi- 
lar lo those npon winch aeeepleil reianil species of Hie genus are eslablished; 
hill 1 have been tinable to diseriminnle uiih lulire salisfaeiion more lliau 
one species oarli of ffoK;'r,/»/s;» anil l'o-;,<oras ainoiig Ihese prioiiiling forms 
in tlie norlliern pari of the I'latemi I'rovince, IVoiii Ihe u|i|ier pari of llie 
Itilter ('reek (trolip lo Ihe lop of llie ISriilger (Iroiip, inrliisi\ e, willi Ihe pos^ 
sible exee|)lioii of l'ooV»o-»« ll>.»;;i«/rus;, lleek, from ihe llriilgcr (lriai|), 
■I'he /'toorW.sjIlst menlioned I lun-e iisnally referrinl lo I: sirrl,,hilh Meek, 
hill ill the liiller (!reek (Iroup, especially soiilh of Ihe Inula .Monliliiins, a 
variely occurs with hi«er and liroader volnlions, in which ri'speel il coc 
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ivspimils will. Ill,' (l<-scri|rii,ni ill' /'. tMnxU .Mrrk. 'I'll.. Vini«nm aiiil 
(Jtmiokms I lii.v.', in lln> f.illmvii.!;- .■nli.l.i,...n', .■.•rcircl ix~.|ii!.'II\Tly I.. V. 
pnhdmmforntit; ]]>\]] .^p. .....l fi ffn/'m II;. I! sp, f/'yy/''..//.'s.'s /.w/i./.'/ov M.n-k 

. {—Cnilkhmi imlulminu ll,.ll) .n..l O. Cidni Co...'...!. !..■.• .■...;i.r.l..<l i.s SN'i.iv 
I.Mll.s ..r a.inmtl: .....I li'.n.l ...... .).;.■ ll.i' Hi.,..,-..ii..ls ..i' <.x.ii.i|il..s 1I1..I li..v.! 

Im-i.i. .■..ll.'.l.^.l r.i.i.i ll... ,.l.-„l.i .,1..I.T .li:«'.l,.si.ll., ii «..i.l.l I..' .'..sy I,. ...i.li.! 

Sl.ll'ctiDi.K 1I...1, if l'..m..l s..|»m.l,.|y, «-.... I.I he li.li.i. Ii> i..illc;.l.' I... .■.|l...l 

ii.....l.ci'..r »pc.-i..«, ..» .liir..jV4il l'r..i.i ll..i«.! .IS Ih.-y i..-c firai. ....I'l. .ilh.H'. 

sislw-li.niK ...iiy lie i.....l.> s).,nvi.l^' l'..ll i..l...-i.i...li.il.' !;Ti.,l..li,..is licUvr.'.. ,.ll 

Hio spocics ll.;.l lli.vc l.i'c.., .....I ili.lllill.'ss 1.11 ll.iil i.iiiy y.M \k; piMp..snl I'.ii.i. 

among ll.ci... 

The el.i.ii.el.T 1..1.I esl.'i.l ,.l' ll..> vi.vii.ti,...« ..I' ll..i»e spe.'ii's i.i llieir 
gcograpl.ienl ilixl.-il.i.ti...., veiii.'i.l .......v, .....I lo.'i.l i.sMi.i;ili,,i. will l.e ilis- 

ciissed in 11 ft.uii-e r..|....'l. I( i», (li.iTlli.-e, siimeii'i.l iii.w I., sie.iiesl ll.i.t 

these for... 1. will p.i's.'i.i s....k' iii" ll..' best opporUuiifies I'.n- ilie /.iiiii..;:..'.)- 

Iiistorieat sU.ily ..i' (-.■tlai.. sp.'ci.s lli.-ong-Ii a great lap^.' ..I' ..ei.l..ot<*i.l li.i.e 
tluit paIeoiilok.!J\' has .'\.>.' I'.i.a.i^l.e.!. 

log.'d.ev will. I]i.-i.- ;.ii..os! exael i.leiilil)- will, .■e.-eni l\p.'s..l' fnist. wal.'.- 
in.illi.s.'a, s.'ia.m at iirsl Ai.-w 1.. pi'.-s.'iii a., a.-g. ....<■.. I agaiiisl ll.e .siipp..siii(.i. 
Il.at lln.s.'('ei..i/...i.' (lep.isiis .naa.pi.-.l tl.e wliul.- .il"!'i'.lii..'y li.i..', w-liiai eii..- 
Bi.l.liv.l .li.ly in .■elalii.l. I., ll.e iiiv.Tl.'h.al.' iT.iiai.is; l,.!l ll..' sli;;lil val.ie ..1' 
I'l-eBh-wiiler nioll.is.:.... I'uniis in «.eli !re.i..R.li/..ili..iis l.as allv.l.l^ hi'.e.i ,ili..iv... 
If relied upon at all, their mo(U'r.i i.xp.el \i-.i.ilil seei.i jo i.i.il.-.ile L.le 'I'e.'- 
tiin-y time only, while, on the oil...' I. anil, 111.- pli\.--i.:al e.a....eli..ii i.t ll.e 
lowesi !;r.aip with 111.- iippcnnOKl _.;t,..1i. ..I' ( 'ivlae.'i.i.s sl.-ala is si..'li na Ui 
leavi....iil(iill)l thai ll.e f.in.ier r..p.'.'s...ils (he .-arliesi ep,.,'!. ..t'l'i-ninry lini.-. 
liesi.h.sthiss.'i.Tal ..!' ll.e spe.-ies f..i.i,il in llie lira.'lishw.iler laye.'s 
al Ihe has.' ..I' ill.' liill.'.' I '.'.'I'k (l.'.mp are I'l.isely .'.'lal.'.l I., speci.'s f.iiiii.l 
in si.nilar ilep.isils in Wlav.a.i.i and ret.'i'i'e.l l.i ll..' I';.„'.'i..' 'r.'i'liai'N liy 
Bi'usina.* (,Vo' " I'iismIc liiiin.'ii'llnlli.ske.. a.is J lah.iali.'i., K.'.ialien, .iii.l 
Slav.ii.ien ^M\ .Spiri.li.a. Ilr.isii.a, Agniin, IK'M,") 
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llv umpntm,; thr ;iiv(!rt.!)ira(c faiiiNi i.f Ihmc. livsli ivali-i' 'IVrliiirv 
iliJlKwils Willi lln- riiHii;i' (.r cxfMili.;- IVcsli wiiliTs m- ;il...,Tvv llii' <'iil![c 
iilisdi.T liMiii mil- f,ill,.,-li(,iis I.f all Mrlu'iiliili.s, cxccpl a »|ifci,-s ul' (>,;« 
ami ll„. lasc'cls iliscovi-nd In Jlr. Ch^lHini, Tha lUi uf Jhilhisaaii ;'iuara 
loiin.l ill |li„sa aaaiiiil lakas niin|iaiv. .-I.isaly willi lli.isa af llic praal axirfinj; 
Aiaariaan ],<k<-f, Ji.il w illislaiiillll..- the laal llial ilia llavnl raiaaiiis af ilia 
laniiiT iiidiaalan aiiifariii and niuali niililai- aliiaala lliiiii laav axisls in ailliar 
of Ilia hva i-(-;iaiis. 

Tliil^ lliria. wall ilcJiiiail llilviilila ilapasils liava liaali ilisaavaiv.l. hill it 
is prnhahla lliat llicisa IVai.li aalcT »|iaaias liiiiiiil aiiioiia bnialiisli ualar l'ami» 
aiaislitiilail ]Kil1i<ai» 111' ilia iiialliiMaali ruiiiia- ol' riraii, llial (lowail iiilii (lia 
aiiaialit lalcas ar aslllaiias, liaaaiai' lliay lira spaaillaiilly ilillaiviil IViiiii, and 
mora varioim lllan, tho^a al' ilia iiiiralv IVa,.li a alar dapiaiils. 'This aiiaavs 
liallissa|i|,arlailliytlianall liiiaivnftiallliiillhaiiialliiM-iiii lyiii-s ol' liikas ara 
lawar lliaii lliasa ol' rivers, while Ilia dillaranliiUiaii is yel aranlar in hriiakiall 
and araalarslill in marina wiilars. 

Ill alosiiia Ihasa raniiirks upon Ilia Terliary |i<.riail II qiiasliali arises 

siiiiiliir la Iha hrially aolaiidarad al ilia alas,, at ihe iviiiarks n|i,.a ilia 

CralilaainH |iaiia,l, naiiialy i Why liiis ilia divi. Una line l.al,va(.li lha sirala 
al" lha Tia'dary and ( ■ivlaaaiiiis |iariiiils liaen drinvii ivhera il is iiilhar lllan 
111 soma hnrizan islliar ahma or lialiav il ! 

The answer is nearly lha same as in (ha larinar ease 'lliaiv is no 
llhysiiad break in the (,'raOlaai.iis sirata, IVoi.i the l.asa of Ilia series la lh(. 
Ia|) of lha n|i|)ar, or I'aint of l.'oaks (!roii|i, al wliiali liariz.in lliara is ill all 
ohsi-rvail l.oinls, axlanilia;;' mar a lliraa ra!;iiili, ainisiilaralili. iiiiaanliirinia 
liilily liy erosiali of ilia laivar sirala of Ilia Hillar Creak Uroll]., ii|iiiii lha 
llpiiar slralii of Ilia I'oial of hoaks (iroiip. 

Til,. s,.|,iiralioii of (ha lao ],arioils, as ra|i.x~,iailad liy ihe strain of lha 
rlalaaa I'roviiiaa. is a pin si, 'id ralllar lliali a i.iila,.iili.l,.;.:i."il on,., rpaii 
inirely paha.nlaloaiaid siaaiind il is dilliiaill la iialiaala |,raais,dy wln'ra lha 
lin,. siionlil ha driia a, hill il slianid iai,lalilly he soinaaher,. iieiir Ihe, ale 

iniliaatad in I'rofassar l>,.w,.ll's saiaian. This la-iiar (he ease, 1 il l.alna- 

nc-aessary to ilraw siiah a line, il is iin.re raliinial to ilraw il upiai a lin,. of 
a physieal break than (liri.,i;;li isadorniiib!,. strain lallar aliMa or liahav il. 
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OATALOGUK 01'' THE FOBBJJiH COLLHOTMI) HV Tllh] 
VAIilOUK PAKTIES IN THE I'lKIJ) DUIilKd THE 
YEA.UB 18GB TO 1875, I>[(Tlil:Hl\'K. 

OAHISONIKKUODH ri';i!l()i). 



lull 



1. Cl/arldrs „i',ll,p„rw<')is 'WuirM.- CvpsMiii ('aiKHi, Colonulo \\\\v\ 
Utah. 'J'lio i^iKH'iiuciis liavc llu^ir dmnuirr.s ol.s.'iuv.l by silicilicaliun, liu 
tlioy (luubtless l)(il.,iio> lo lliis siktIcs. li hI.so .i(:(an-.s m \W: I,o\v(.t AuImx!' 
Oi-oup. (Hoi; N'(.. .1,) 

2. Syriiujupoiu multutlvnimUi ^IcClu'snry. — (iypf^uiii ('uikih, (.^nlorad' 
TUvor, Utali. 

3. C(tilipi>iil)_i//hi,)) - .,-'.- ('atarac.f ('anuii, I'lali, ,\ iai;'C M)i;c,i<':- 
larger than f, hrf/iuin,/ Owvii, but the siic(-inK-iis arc (ou iiMiK-r! 
^l)ccilic, descinptioii, 

ij<)wI';k Ainiiii'iv (iiioni'. 

'1, GMctetes mtl((ii>om€em Tvooat— Split iMomitaiii Canon, (in-vu River, 
IJtali. Also obtiiincd from the lied Wall Group. (See K«. i.) 

5. l<'isltd^>or(i -~— - f.— QouihiiWiu>f Gr.unl ani\ (hvA'u UivcTs, lUali, 
Weathered S|)cdnKniH. 

Q. Symitpjiora — ?.-— Ooiillueiict; nl' (iraml and fJi'i'cii Uix-crs, 

Utah. 8pcoiiueim ooriHisting of rathoi' sniall, (lallciH'il, or subspht'i-ical 
masses. Tubes small and much distorted, bu^ inipia-fi-el by .siliialicalioii. 

7. Ampk'XaN zii}ihrnd)Jhmm While,- -Nciiv if'.elio Park and at Bpht 
Mmtntaiii Canon, Ulali. Described o.i a iolldwln;;' pajav 

8. J:opl/ot)h!/lhim prolifcnuit .Mi'diesney.- (^^diiienre of (;i'aHd and 
Green IJiveiVS Utah. Characters more nearly iypieal lliaii ihusi! <.r Die 
Variety eallod A''«Mn(tois found near Hanla l''e, .New ;Me.Nico. 

9. lAthostrotion —?— York, Utah ; west base of Wasatch range. 

10. -Accrvularki —— — - ?.— 8]ilit .Movuilain ('anon, (Jrecii ivi\er, Utah, 
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n, ArrlimcidanH rmlis Wliltcj.—Coiiflueneo <»t' (iraiid ;iiKi (Ji'oiiii 
Rivers, lllali, l)l^•^<:■rilnMl <iu ;i [ullawliig ])ago. 

12. Archaocklarh trmUfer Whlto. — Coufluonco of (<r;mil iuid (trcini 
Kivora, Utali. Specimens coiisibting only of impoifccts spiiiCf^. 

13. 'Mrisocr'mus iypus j\[ock and Wortlieii.— CoTifliienco <>!' Ovauil and 
Groisti lilvcrs, lltiili, 'V\k lypc, speciinoiis of iMuek and WoiIIk'h wcro 
olilaiiiod !V<nn llin (!tiiii-im;;)siir(is of [Uinoiy, and consisted only of calyc'CK. 
Oiiv.-; s]io>vs idxHil Iwii and a liaif eeiitinictors in length of tlio arms, oacli of 
wJiicli (■{insiHtw of a dnulile, inlerlocknig' HCiaos of pieces; flie arms when 
chimed lyin,'( so rlo.sdy 1o;;(dher as (o leave only a linear ^^idans l)(;hv<>eH 
Hiem. 

11. Svai>l,h,vrhuis rarhor/arhus "Meek and Wodheii.— C'onilnence of 
Grand and Gnvn Uiver.., Ulah. 

Jo. ./■iiiixiclii/tfiiiits pUdijbiifii.s ^Vllite.— ■( "Knlliience <il' Grand and Green 
].iiver«, Utah. Described on a followinj;- pajre. 

K;. /'oh/pora ■ .-'.— Genfhienre of Crand and (ireen liivcrs, IMali 

A lar<;-e sjiecimen, havinjv nnn.sually Uvi^v feneslrnlrs. Obverse side .ndy 
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tioiis. They are, in>\vev<'r, IkiIIi rei'ei-i'cd fo onn s]ieeii's, 

19. Discina ■.■'.- -l!cc hive lN>in(, n.-ar llorseslu^e (.'an<n!, Ciah. 

A Binglo lower valve. 

20. Frodiiclus /lUKclaliL^ .Martin.- .(.'onIlneiU!<^ of Gi'and and (;!'i!eH 
Riveiff, Utah. 

21. -ProdticUis loRffisjHUfi.x t^i'wvvln- .^ -Near lOcho I'ai-li and al liie eon- 
fluoiice of Grand and Green lilvei's, lilah. 

22. J 'rodKctus costaliis i^nwvvhy !■ Xear l'',clio I'ark, L'lah. 'I'hespeei- 
mens consist of the ordinary Anierieaii. forms j^enerally ri;!'erred to iJial 
species, butavo probably distinct from il. 

23. ProdticliiS costatiis WW. — Near I'lelHi I'ark, Utah. l.Ik(! No, 2^2 in 
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essriili;il ritrjucirj':-. fxrepi lh;if iIh; railiathift' cosi-.'- ;iru rcdurfiil in i;j/.(j 
tliiil (if raised siriiv. 

■i4. Pmlialju rinilai'miuK'Xmwmul ('(iiilhiincc .iC ( Iraiid iiiid (iivi 






s|,incs I 



nodes upon lli(^ vi^nlval \'al\T, Ida' iin]so \\ lrn!li i)f. Xinvlii'rry naiitod /'. 
imhsm. 

9.h. I'mindu>i umireticiiMm .Msirtin.- Cnidiuciifi: oi' (icand ;nid (irccii 
IJivcrs, Clali. All tlio oxnmijlcs avc ul iIh- iiiiicly iiaiLcd /'. If,.',! Ijy Dr. 
Xcnliiny. 

■>M. l;„il«<-lm Ac;</m-m™,v (Iwi'ii,-- ('(.iiliiioiH'i. .if (iriHi(l and Clreoii 
Kvors, I'lali. 

27. I'rwliiclilx lUiirkAili'x Ncinvnod and I'rain.i],- Xcai' i'iidii] I'ai-k, I'lali. 

■>». I'mlmlm mttUMrwIiis .Modi- -('onllu<.n,'i: of (irand and (iivcn 
liiviav, flail, 

:!ll. Ckniivlcx iiriiuiilijim Owen.- --('(ndlucncc! of Grand ami (Jrcen 
liivers, lllah. 

:iO. Cl,r,„flfs phdi/iiultj mnit'. Xcar ICcliii I'ai-k, Utah. 

:il. Ilrl„;,,mi,ilrv criuMrkf l>llilli|W.- Near Iv-ln. I'ai-k and al IlK-cini- 
llucnei; of (Irand and (liven liivev.-i, I'lali, ll al.so ueenvs in liir Cppev 
Aubroy Clroiip, (lien No, ,l;i,) 

82. Malallii alrialomilala (.,'ox.— (Jonlliieiiee of Oiaiid and (ireen 
Kivere, lllali. 

.'l:l, Hpirh/mi Hilblililn Hall, ,(;oiillii(niee c.l' (Irand and (Ireeil l!iver,i, 
and near lv,dii, Park, Clali. ( Haaira also in Ihe [-piier ,\nl,rey (lroii|,, 
(Sec No. 50.) 

34. Sprrifer mmtndiffi .Morion. — Conliiuniee o! (Irand and (Ireen Kivers, 
Utali. 

Il.^i. Npnifiy Itmki/iuMlaniix Mareou. Splil .Moiinlain Canon and nonr 

Kdio I'ark, riah. Oeenrs also in Ihe r|.|«a' ,\nln,.y ( Iron,!, (Mee No, ."il.) 

36. A))ir;/miM /(•iM/llctol.sK Sllllinard, Conlluenee of ( Irand and ( Ireen 
Uivori!, Utah, Oeenr.salsoili llio I'lipm- .\nlirey (Ironiial llie same liiealily. 

(s,.o x«. m 

'.M. jtvioi/opcctCii occiik:)i((dif< >^\\\mv,wi\.- 'Vwi) iiillcs aiidve HcilcvIi'W, 
Utiili, 
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;1S. J///o/»n( A C.iillu.MU-c ,,l' (Iran.! iiiiil Cnrii l!iv(;fs, I'lnll, 

■I'hc (.|H>njii,.iis liiivi- iIk' as|,(.,.| ..I' ,1/, ,-« »,7 ,Vo«/, 7^ llin'k nliil \V„rlli,.|i, l]ul 
nil i.l'llicii. havi. I.isl Ihrir lic^^iks, (Src X„, ;,:!,) 

:s:i. .U/«,is,„H sul.rif,,,;,!,, Mr.'k ;ni(l lliiyJwi;- ■( 'inilliinii'i. of CIraiul 
mill (iiTi.ii liiriTs, 1:|ii1l 'I1i|. I'smiiplrs i.C llii' i-i.lliT(ioli li.fivi! ivilli lli.mj 
or lliis s|iiirii.a IVoiii (111, lyiiiriil UH-iilllil's, ii« Jiivijii Uy .Mi'i-k mill lliiyil™, 
mill llii'i ;il»i) ii;;rre vcn iirarly willi (In; ilesi'ri|ilii)ii mill ligiuvs iiivi-n by 
Dr. Xi.ulii'iTy iil'.L KVio.iv 

.»). EilmmulM AKiHui,(,ll,„«i„ Mcuk.- .(:i,i,llii„m.|i of (;raiiil mill (iroeu 
liivui-s, Utali. 

■11. I'Inn-plm-m --■!. (.'oiidiioi'i,-,. of {irmiil ami (!iv|.n lliviir.s 

l.;iilll. Tllii speoilJS Isimiljiilily now, liiil llio .s|iorimoH.s aro loo iiii|iiTfoal 
for full ilosrriiilioii. 

I:!. Sdnwdm )Flwcl,:n .Swallow.— (.'onlliioiioo of (.Irmiil mill (Irooii 
l!ivoi«, riah. 

l:l. r„'llnr.iil,„i, .'.— Coiidiioiicc of (irmiil mid (Ireni Rivers, 

Ctali. 

II. l',ri«j„iJ,ala, .'.- (.'oiilliioiiri! of (Irmiil miil (;ririi liivi-r.^, 

Klah. Till! s|ii-iaiiii!li.« aro iiiipia'frn, lull aro |irol.iilil\ lliosr of /•;. torn 
White. 

.(,-). I'lnnhMarUi rjrrls,, Xuwliorry.. -CoiilliumiT of IJraii.l ami Civiai 
liivurii, Ij'tali. 

4fi. NoMcopm rempa: \Y\utG. — (,'oiiHiioiiro of (Irainl anil (Irooii IJhi'rs, 
Utah. Described on a followinji- pa;i<'. 

-17. VliHlijma .'. Near flelio I'ark, I 'lali. 



48. Vkeim #.— liee hive I'oilil, near I lor.seslii.e ( !iinoil, I'lall. 

-19. Ilniiprauilrs crmM,i<i I'liillip*. -liee hive I'oinI, near llorsi^slioe 
(imlon, riah. ()eelir« al.-o in llie Lower ,\iihrey (lroii|., (Kee Xo. iil.) 

fid. Siiiriirm :,ijl,lilili: Hall.- Ilee-lnvii I'oinI, near llor.ieslioe Caaon, 
liluli. Oil Ills also ill Ihe Lower ,\iil.rey Oroup. (Soo No. .'IS.) 

ol. Sphift-r ll:>i-l;fii„ouliun>^ .Miireoii.- -Hee-hive Poinl. near Horseshoe 
Claiion, Utah. Ocnirs also in llie l.oirer Aubrey (inin]i. (Sen No. ilo..) 
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52. SphifcrinaKentiwken^isHinuniwd.- ■ tloiiiiucticdof (iv;niii and (Inniii 
Rivors, Utah. Also (iccm-.s In ilio \.invv.i \n]m:y (.It'ou], ni tlu! suhh! locality. 
(Soo No. 30,) 

53. J/y^im^f/ .^- -Cwirtueiux! oi'aniiid and Cm^n liivi^s, L'lali, 

Occurs also III fhc i.mviir Aubroy Groiiirattlm HiinuM.iculily. (See \i., ;iS.) 

■ 54 Mdmomlhi- --.■', — Coiiiluencoof (Jriinil amUJriiru l!i\'ers, l!tnli, 

55. .lielleropkoii Al onlfo) liiiiiiin Nonyooil tiiul i'ratton. — (JoiifliK'nco ol 
Gi-jijul and Groeii liiverw, Utah. The Hjiociniciis nvc intpevfcct, 1ml hii\x; 

111 tl„! Ci.almcasuirs ol' llio Mississippi Valley, liut \]w slu-H is cvIdriMly nsoni 
eldiigato or less compact. 

56. Bellerojykon ctirlioi/n/iii-'i ('ox, var. 5uli/)<i/)t!/osii-'i While- -Ik'u-hivc; 
Point, near Keho (^uioii and iipar Im'Iio Park, l.'lah. AIkd at JuneSion 
Motmtalii and near Diamond I'eak, Nui'lliwesterri Oolorai!o- 'i'liis variety 
didcivs li-om the lyidrat I'onns of ihc .spcrius In its Iar<,^er t^'v/A; anil in luiviii;;- 
that ]iart oi' lli<' hisi voIuIhhi, ndilch Is plain In lla- typical slirll, marked 
wiili ilistant, slig'lilly rais»;d pa[)illa', arra!i!>-ed hi rows corrc<>[)uiidinf'; to and 
continuous with the revolviii|'- sfria>. 

MICSOZOIC AGE. 

-im!ASSU3 PEBIOD. 

F!-AMiX(i <;oi;(iK (^i)oi;p. 

57. Fentaciimis astemmdi Meek and \ laydeii.--"-Mauii!i^' (Jorj>'e ; Sania 
Clara Eivor, two miles below Gmdock; Diamond \'all('\-; l,o\\i.'r I'olalu 
Valley; "AVliite Hilla," south of Twelvi3--iiiile Creek, near (Jimnisoiii tliree 
or four inilos south ol' Kimara, Utah; and at the Vovniiliou llog-backs, 
Norlhwesteni Colonido. The spocimens con-sist oidy oi' joints of Iho col- 
umn, the only part of tho species yet discovered. 

58. Spinn of Kchitioid, too indefinite for eifhei' Kpeelili- or (■■encT'Ic vov,- 
ognition. Santa Clara Uivor, two miles below Gunlock, I'laJi. 

59. IthpicJionetta ffnathophora Mcok. — Flaming Gorgii, I'lah, and Ver- 
milion Uog-backs, Norllnvcsti'ni Colorado. 
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GO. nininckmrlh Mijnmt Whilllcid- A'cniiilion ii<.f;-l.;i<-!«, Norllnvrsl- 
eni Colorado. 

01. (hirca strhjiiecuhiWXukQ. — Iskiid Park juul l*'liiiiiiii;4- (,Un'ne, liUili; 
iiiul AVvniilioii liog'-backs, Nortliwcstoni Oolonulo. 

62. Osfrea (Akelri/ottia) promimhcns Wluto. — Vermilion llof^lcickH, 
Nortlnvcstorn Colonnlo. Slioll of moderate siuo, irrcj>'iilarly o\-atc in iruir- 
ginal outline; mavgins coarsely dentate ; valves modex'atr^ly thick, ii.sualjy 
uttacliod by iiearly tlio whole surface of tlie lower one. 

63. Cumpionccies siyg'ms ^\n\Q.- -I.owciv end of Lont;' \';dlt^y ; nionth 
of Thistle Creek, Spanish Fork Oiifioi! ; l"ji})i'r Kaiudi; iiiiil llin'i! or Sbiir 
inJley soiKli of Kanara, Utah. 

iV\. < '(OHptomicles beUh/rki/uf^ Meek and l[iiyd(ni.- •'riire<' uv i'nuv iihIoh 
Houtli of Ivanara, Utah. 

05. (kmplnmTb-s /;W/w.s;/orm,s White.- XoHh hiis(' ol' Aipiariiis lM;i- 
teau, ScuUIktii L'lidi. Ki'scmlduH C. platma Wliiie in ils t^iivfarr iiuii-l;i!i<i-.i, 
and C. Sh/iiim Wlilfr hi lis inai'f;'Iiial ontliiii'. 

(l(i. avrvitlUi ^ -.'.■ Nonh bas.; of Aiiuariiis Plafeau, Sonlhin-n 

Utah, Ke«end)l('« C/. Mmlanaoim' .Meek, bill flie nsU of the sltcl! is more 
oblique to the lilnac liiir, and tlie winj;- iiarniwcr Iliaii in ihal spccii's. 

{!7. Piitm' ■ -.-'.■ Moulli (d' TliiMle (Jreek, Spanish i-'ork Canon, 

litali. rtnrfiu-c radialely I'ilibcd bolh above and bolow the .median anfjlc; 
probably a new .species, liut Ibc spcriniens are too iniperfeet for satisfactory 
description. 

f)8. Modiola siibmhrimlu .Ab'ck.-- ■Vormilion ! loj'-back.s, Korniwestcrn 
Colorado. 

(Jl). Miiopkorm ?.- -Island Park, IJtali. 

YD. Tngonia Americana Meek,- l-'laniino- Corgv, i:iab. 

71. THfionia M'onktmic>i--ih .Mfri<.- Xorlh base of Acpiariiis I'lalcau, 
Utah. 

72. Trifjoniii Coiiraili Mi^i^k nM Hayden.- -Klannnu- Corn-o, IHidi. 

Y;i. '/rii/imia ^—™.^.— Santa Clara iJiver, hvo miles below (.iindod<, 
Utah. 

U. f/wio .S'to(.W(/i While.— Fhnnin^- Gorge, Ul^th. Desrnbed on a fol- 
lowing pilg'O. 
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75. Trigoiiella .'. -Islaml i'arli, i:i,ili. Shells rallicr smnll-cxlc-- 

ri.ir nearly ])orf(.cl, bill llli' liilij;.' is luiknumi, and limy aiv ivHtiviI In Ihis 

V(i. (!wlrlrrmi„,,ICw,HuJi-n.- ■'I'lvo »|ii'(a|.». Hainiii;;- ( i"i-.;(.: mirtllhasn 
nf Aquarius Plnleaii; S(|ii.'ire-.|n|) Uiilln, nasi base nf Aiiniiriiis I'lalnaii, 
(JIuIl 

,77. IfiuMmiiiimt (Jaiiclii/ey.—lrill'm-nl IV.an \n. IC,. Island I'.ivl,-, I'lali. 

78. .Mymites ?.— South hasn ul' Thniisaiid lake ,M.,inila!ii, I jali. 

7!1. Nmthm - ». "flllim Hills", smilli cii' 'I'wclvc mile Creek, 

near Oiinnisim, I'lali; and WaniilinH I Ine .haeks, Xorlliweslern (.'nlora.ln. 

SI). .Vm7;»».'.' /'eire/f; While.. .Mniilli nl' 'I'hisllo Creek, S|iaiiisli Kmi 
Carinli, I'lah De.scaib.nl on a IWHowlno' |,a,!!e. 

Kl. riulrlmiuiinl C./»/r,e/»«/s...^.'rmi s|Keies, \i-r\ small, and llie speei- 
mens nuinenms, .Mnulh (iMliisile Cividi, Spaiiish Knrk Ciuion, Clali. 

,S:>. livinttiuln r/™.,«,s lli.ek and llaydiai Islalal Park and Hamill.;- 
Qorgc, Utah; and X'erniilinn I lo-liaeks, Nnrlhiveslem Celoradu. 

83. Ammi.niU; ami;f,„,vh .Meek and llayden.. -\ small IVa:;ineiit nf llie 
inner vohilions. V'eniiilirai I ln;;.|)arks, Xerlliwe.slern Ccilormki. 

(11! i;t.\(;mouh vv. i; i od. 

S.l. (Mmi pmlfMa \S\nW.- -\\fM\ K^ Waler-i.neket Cnnmi, Southern 
lilah. 

So. Cn/iilua /'I'Me/nUirlmi.. -N'ear 'I'lvin .Mesjis; r]i|aa- I'ine Creek; 
near Liisl Clian.'e Creek: lii'iid nk «'aler |niekel Caneu and l.niver I'olalo 
\'alley, Sonlhem rialr The s|KS-ii,ien» are niinuaiai.s, anil shnu- i1k^ usual 
exiivinevarlalinns. Il eecan-s ak.n in lla- Sul|,ljur Creek (lrmi|i. (See Xo. S7.) 

Kli. Kn,,/i/,a Inriiisailn lini-iner. Lower I'nlafo Viilley ami soiilli bnso 

or.Moiinl Ililler.s, Bouthem I'lah. II iieenrs also in the Siil|ilmr Creek Crou|i. 
(See No. 118). 

87. j:.ri«i!lrn p„rnlfnsii lioianer. -I lead id' \\;iler-|ioekel Canon. SiaOli.- 
ern I'tali. Il oeeiirs al.so In llie Siil|ilnir Creek (lron|), ill Clah. and was 
(ililained from a loealily in Middle Park, (\,lora(lo, (See Xo.s. Ill) ami :'0:' ) 
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Sli. I'Imdiil,, l,!iil,;illim< Wlntc— J load of Wiit(n-|.ocl<(.| Canoii, ScikIh 
cm lliih. I)(.snil)c(l cm 11 Ibllouiiig |OT!.'<>. 

S!). ImrniumK Ihmi-lll \\h\U:- l.dWcr I'lilali. Valley and Tpli.T PiiH, 
(■«!(*, Clah, Dcsiiilii.il (ai a Inllcrahii; |aiso. 

(10. Avknki lhiii«ijhnui« illaiiiuud.- -I.mvcr I'l.lald N'allry and Kink 
Spring, Utali. 

1)1. Camiil.jUKlr.-i ),lnk.-,.ii: WliiUv llradof \Valcr-|incl<v1 Caiaai, taailln 
(ail rtaji. 

!I2. i:,«/rlm„i,inl <jff,rl,ijm--\jmvr r,ilal,. \'alh.\, Clah. 

!i:l. CnriliuM ■ ■ ■.'.■ I lead cil' Walar jicclicl Ci a. ;«ailli(aii I :iali. 

A nillKa- lar,;v ,sul>s|iin.ai» »|K-ci,.», |acd,aldy n,.« , bul lla^ siirvinicnK arc all 

ill. (:,'lli,<iu l>,m',/i .Meek and I hiydcai.- Mead nl' Waler- |a.idicl Caiaai, 

Sciilluai, riah. 'I'lic speeinicns ecaisisi caily „t easis in saad>. e. 

ll.->. ,/;rc - .'. Head nl' \Valia'|«aki.| Caiicn, SeallKaii I'lali. 



;i(i. Odrrn r,ii,!ivxlu ('(nn-ad.. I''nld, lea njilcs «e,..i el' Hlaek lllid)', (l.ven 
River, and Island I'ark, I'lah; base ek DianKaal I'cak and near N'cniiillen 

(.'aann, Xiaaliv.'cslca-n Cuha'ailc. The s|.eeim,ae; iVcai Hie kisl nai I kieallly 

an. inmsindly laree, and a keir i:! llieiii were Iciin.l IViH>, lad liicsl cf lliein 
wen., a« usual, Ibiind allaehed In kra-liaans (if ;j,(»y,«,,.|.., (/,;/»,,„/«. 'I'lie 
.siieeic.s (leeiirs also in llie I'cinl (ik lineks (:r(iii|i, Tlali, in Western Kansas, 
and in Middle I'iirk, (.■(ilnradc. (Sec Xcs. l.ill and :!(«1.) 

'XL (/)■;;;(/«•(/ /W./nr/ .M(a1(iii.. .Near lllaek lllnlk, (Hi Creeii liiver; 
fpiiia- Kaiaih; fnid, leii miles «-csl (ik lilack liliilf and Sink Siirini-, I'lali. 
II also (aaairs in lli(. Henry's k',„-k (lriai|,. (See X,,. S.a.) 

'.K. /',■.(,(/.;,(( /(.■(■;(«(■(./(( lidiaiKa'. I'|)|ier Kaaall, and Hear lllaek llliiir, 
(ai (Inaai liivia', I'lali. deems also in ll.airy'.s kVirk Crdiip, llali. (See 
-Xd. Kli.) 

99. y.xoiiijm pomlcrosa lioi'incr.- -E'||])|t Kiinab, ("lali. Il (H'ctirs ii],-:ii 
in Homy'fi Pork Group, IHaii, and in ,Mii!.llr I'aik, C'oloradu. (.S.;e Noh. 
B? and ^02. "5 
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)(H). rmcenmns ilrfmnm ^r(.ek,■ Kilil Icii iiiilcH weal of lil^ic.l liliilV (ni 

GiWH Ifivcr, and iHlaiul I'lirk, lllali. liiiwM.I' Dla ml I'cakiuul ncnr 

Vcniiilmu (!afi<]ii, N'orlliwiistcm Oolonwlo. ]| accursalso at, tlic baacoMhc 
l>(.iiil c.r WwU ((mill), iHjav OoiilvilUs lllalij hi «THl|.ni Kansas, and in Jlid- 
dki I'aA, O.dorailii, (Hah- \ns. 1117 and :!li:i.) 

UIL l.aam »Hlin„<ljil« Hall and .Mack, A' n«-v Kanal, and 'I'hislld 
(Jivck, lltali. A spccie.s |)rol)al)ly id.jidical wilh tlds oi-fnis in the Salt «'idls 
(iroapatCkialvilla, Utah, (HapNn, l.'l:!,) 

102. Uiopisllia Mrrlii Whin-,, I'piaa' Kanid. and Slid. K)niii,ir, klali. 

103. 'nirmis sphniohh-n Wiuu-, I'ppia- Kanah, I'lali. 1 Icscrila-d <ai 
a followhifi- page. 

KM. iMimlHi coiiciillm Hall and .Mi'ck, Kink Spnii;;-, Idak, 

103. Aiicliiim ruhia While, -rpiar Kanab, IJlali. DcsiailaHl i>n a hik 

lowing pago. 

lOG. Aiichiim i,mli,l,ialn \Vhiln^-l]p|HT Kanali and Sink Kiaiii;.-, Utah. 

DoHcribcd on a ldllo\vinj>' pa^^c, 

107. TiirriMlii (/two»o C'onrad.^-^Uppii- Kantdi, Utah. 

108. Omskpe ir/iiyicHiWIiiti!,— UpinT Kanah, klah, 

100. Fsmdohticcimim Neh'liscense Meek and 1 linden. — k'pper Kanah, 
Utah. 

110. IhmiUks omtns Say,-, l-'nld (en ndk-s iv.'sl ol Idaek lihdls, Grecai 
Kivaa-, Sink Spring, near Twin .Uesas, and I'pper Kaaali, IJlali, Oeeurs 
also in tlie Salt Wells Group. (See No. I,'i7,) 

111. ScapMles Wmreid .Meek and ]layden.-d''.dd ten miles west of 
P.laek BlidV, Cli-cen lii«n-, Utah, 

112. A,um<mitr.H \V<„il,i<iri Manndl/,- ,l.a»l Clianee Cveek, Utah, 

113. Ammonites .', l''(]ld leii ndles west c.r lllaek lllnli; areen 

Uivor, Utttli. This species ia e!' ihe t\'pe iif .1. fi'""/f/'ir/, lad Ihe \-ohniiins 
jn-e proportionally deeper and the, innhilliais sjnaller ihaii in Ihat spet'ies, 

111. Ammo)ute-^ f. — lJ|)l)ia' Kanah, Ctah, Specina,ais iiupetreel, 

bat they indieato a upocioa qilitcdill'i-ienl Inaa aii\ olhefs in Ihe eiilleelicins. 
11,-). ««e;,;re)«,! 6WWo» SlinnLaid. I'piKr Kanah, Idalt, 

lU;. Ilrliamras ?.— Xear Twin .Mesas, I'lah, Tin. s)jeeinMai,s 

.show Itvo ritws of long dorsal spines am! a laianilaled oi' lrans\ersely itnda- 
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lalcd Kiiffaw. Thoy arc so coiiiprCH.scd iii sluilc tliiil \\u) i;liiiv;ic!cr (if l!n; 
coil is not shown, and may, tlicreforu, proltaliiy belniiji- t<i flic fvciiiis Criorm'.'^. 

in. IMicocerm— --—■■■■■■?.— l]p\}i',r Kannb, rt;i!i. A fra-^'mcin, iliiVrrnit 
from No. IKi. 

IIH. HHemnildla. ■ ■ /, \:^,]k-v Kanub, IHali, and Suliiluir Occk, 

]Joar liivtn- Oily, "Wyoiiiiiij>'. 'I'ho sjiuciiuuiisarc more or Ic^ss iiiijinfcrl, but 
tlioy closely resemble, and am probably ideiUiea! wiib, 11. niHcnuHiUi, so 
(sommoii hi tlie Crofaceoiis strata of New Jersey. 

1 ly. Serpuhi hilrka A\'liiU'.— Ujip.-r Kanab, Ulali. 



120. 0.s7/«f W(j»,vr».v Meelv.- -™(;<mlvilli', Lower Satina Canon, and near 
Falsii CIreek, Utah; Bear Eiver City, and IlilHard Hhilion, ^'yoriiin;.'. 

121. Oslrea (Aleclryoma) smmionl-i Wiiiii'. W'cbiT Valley, ui'av (loal- 
vilie, Utali, Described on a following- page. 

122. Oslrea (Ak'ch-yonia —~~ — — f.— Near Fal-'fi Creek, Soulhcni (Mali. 
The specimens are fragmentary, hilt they indicate an ^nil^^ua!l\■ large species 
of this siibgenuK. 

123. Gri/phca .^.—Coalville, Utah. The speciiiieiisare hnpcrlcel, 

but tliey yeeui to iiidleale a species materially diOercnt from (!, I'Hrhcn 
Aforton. 

124. Anomia-~r—f. — Ooalvilie, U'tah, 

125. Inoceramus proMeumticKS Schlotheim. — l.owei' >Snlina (!uhoh and 
Coalville, Utali; Bear Hivor Git)-, AVyomiuu-. 

126. Imcemmm f.-^'l'wo miles norllnvcsiward iVoia Salf \\dU 

Station, Wyoniing, 

127. Inocermmis CUlberti Wliite.— Near Lasf Chance, {.'r(!ek, iSfailhorri 
Utah. Described on a. following- page. 

i2H. Ar-imln (Pneitdoptera) rhylophora iMeek. — Coalville, Utah, 

129. Miidiolii {BrmhjfhMcs) mulUlihiffem Jfcek.— Coalvillo, TTtah. 

idO. Arm Conlnllriis'h White.- -Coalville, Utali. Described (m a fol- 
lowing page. 

131. Macrodon ..— _™ f.— -Coalville, Utah. A rather large, elongate 
s)>ccies, represented only by a sandstone east. 
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I:i2. I.m}u,r K„l„„„l„l« llalliuia Meek;. -( •.nilvlllo, Klnli. A|,|)aiviilly 
idwDiciil uilli Ihill s|,c,'i.>s, (Sec \,i. HII,) 

l:l:i. ('«,■.("(/« ™,/«,„ Mci-k :iii.l Ihlykli,- .{'o.ihmo, I'hili. 

l:;.k CirJiinn .•aihr,,rln',ii i\,;Ai, Coiilvilk', I'lah, 

l;),",. C,,,rm ( IV/.,,7/;«f/) .m™-« Jl<.i-k.. { 'cKilvillc, I'l.ik. Mr, MiM-k's 
lypcs «TiT IVoiH tha Hall Wi'lls (Jnaip, Siillikur ( 'irck, licar liivcT Cilv, 
U'voaiiii;;, liLiI „iirs. allk,ai;;-k iiiiliarnTl, mm l.i la^kai;; l(. ihc muiic spc^cii'^. 

111';. f,;,,aa/ (kr/,,,;/,-,,..) r/vW./ Whila. ('|]|Ka' Kanak, klilli, ami I lil- 
ikml Slali.ni, Wyaniinj.,. Das.aikad all a iklk.whiir ],a;;v. 

\;Vl. 'I'rllhia (.l,r.,/m//a.) riulinisis .Mci'k. CoaKina, kiah, 

l:!S. 'Irllim iiiuilrHhf Wn-'.i, Caalvilla, klak. 

i;i;k .l/m//-n ./,v/,niw Mvak,- -CuaMnc', llali 

III). (.W/«(/« «/•»»,/„,,;«„■,. .Maak. .CiaKilla, klali. 

1. 1 I. f'a/t»/r(- .'.— (.'(talvilla, kiali. 

\4:>. .tl,i,i,'«i„ .',— Coalvilla, I'tali. 

1 kk fIn/M .k— Caalvilla, Ijali. Oaa iniiicilkal asaia|ila only 

was fniiiid. Il was assoaialad willi slialls-ok laariiia ly|ii- (ally, kilt it lUM-ar- 
lla-lass sacias la passass tlia aliaraalia's af a true l'l,,p,,. 

I II. .W) ;/,■/«!/;»««;.*/ J .Miada jlilliavdjilalicai, Wy(aiiia;;. 'i'lia ty|M 
spaaiiiaais af lliis spcrias nara aklaiaad liy .Mr. .Mcs-k IVaia aaiaiia- kniokish 
mal fivsliwalai'kaias iiaar (.'aal villa, I'lali. \a IVasli, ar axalasivaly bviiek- 
ksli waKa' fanasmav iaiiial assaaiatad witli lair a\aaipk's, altlaaiali Ilia g(!0- 
loaiaal laa'iziai is dauktlass idaaliaal, ar vary aaarly .sa, al tka («a kaaditics. 

kla. Xrlilhrn lii^inn Mrrk- .( 'aalvilla, I'lall. 

kli;. \,'rilh,a {V.'hildin) palr/lijunuis .Maak. -Caalvilla, Ctali. 

t.l7. Ijl,l0li:l rialirUHU \Vllita.--CanK ilia, l.'lali. Dasia'ikad an a fal- 

I'llk '.liav.aa ,/i™7a,w;.v .Maak.- -Caalvilla, kltali, and Kalplaia Craak, 
Banr Kivia- Citv, I lali. 

Mil. Tiiriilr'lii mirniiniiji .Maak. (laakilla, L'kdi. 

lal). Ta.'iilrUii Cml.-illruas Mai-k. Caalvilla, and ton mikm s.ailliaast 
of Kanara, west (d' Cana .Manalaiii, llali. 

Ink /vi«ua*(./i(«(V«/(, .Maak. Caalvilla, Utall. 
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152. TurhiniMu (ClmmiiMii) CmilnWrnxU .Meek,- (,',iaKillc, I'inli, luid 
lliUiiiKlStaliipii, Wviniiiii,u-, 

188. 0,/)orfc,< ,/,'/.,»'»« Mcvk.- Coahilli., V\«K 

164. Fusn.t (,\qfliiu,v) CnIM ,\ka>k.. -C.iihill,,, i:hili. 
168. Fmm {Seplmm) rtalmuis .Meek. Cuiilvlllo, Cluli. 
16fi. Admflapm (im!(fii<( .Mciik.— -{'oaUillc, ri;il}, 

l,-|7. ll«r«Hte.imvt«x>^:xv. Ilul.nv "Willi lf(,<-k," li««iii .il' l.'cd Cm*, 
1,'tllh. OminmoA coiiiimiHly In llic Sul|ilinr (.'irck (iroim (Sec \ii. 110.) 

165. Sm/ilulcs ■ - .'.. .'I'm, .lulrs ncnlnveslu-iml IVoi.i Kiill Wells 

Stalicili, Wyciiiiili;;. 

1.VJ. O.sVlOT <»/K/ra/(( CoiiriHl.-.-.Xi-ar llic l.asi^ „f (lie !;T(m|i, ( ^cKilvillc, 
lllllh. Tllci spw.los IHTU1« iiKisl almu.klillly in lllo ,Sul|.lilir (.Via-k (li-dap of 
tiai IMaloaii I'rovinci. j liul il has a widc^ !;V"!:T"|iIih"iI, as well as a .c"'at 
slratigraiiliical, raiig(\ (Ah; X(.s DII aial 2(111.) 

ISO. Oslim f.—Upiiia' Kanah, I'lali. 

161. Onlrai ?.--lVar l!l«i' \alk>y, iiisir Mcllis Stalioii, svliore 

il i.s assoeiaCi'd nilli fresh and bia.kisli walrr nioilnsks. 

1112. (Mm CiHllcilln.xh UrcV, -Cdahill.', I.'lalr. 

ICll. Osirm iiliniim Wliilc- -Twd milns nasi nl' I'ninI of lini-ks, Wyi)^ 
iniHg. DnsnilKid nn a IbllowinaiBUfc. 

IG4. jlmm'w </ri//ilioi'lnpicl/t',s .Meek.- -Two inDas wcsl nf PninI nf liocks, 
Wyoming. 

1(!B. Imcemmus .'.- -Voy nrAs|nai .M.anilain, lini ncavllia hasa 

of the {fl'oup, AVyoming. Tha spacias is nly lika /. .sa/ya/;,s7.s Owaai, lail 

tlio specimons arc too illl])Crroal lor s]iacira' idaiuiliaadon. 

168. /nocD'nian.s - ■ .'. -kpliar Kaliah, I'lala II has Ilia ganaral 

aspect of both /. Una-elli and /. JiwlUix, ],M dillcrs IVcnii botli In ossanliul 
details. 

1(11. Imn-mimisdrfonm .Moak.- Naarlla- ha.sa (it the oTon|), ('(,al villa, 
Utah, 'riiis spoclcs Is most cononon in tha Snlplnn- Cicak (Ininp, Ind It 
has a wido goograpliiaal, as u-all as a gnsd \-avlicaI, lango. (Saa Xos. 100 
and 203.) 
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Ids, Uliio (iciii^mutm Wliilc— SoviiT Clillk, Uvelvc miles ahdvo I'lm^ 
SCIlilch, i Jilli. I),.ai-rilic,l ,.il n rdlmvin;;' |Kip'. 

Kiil. Umo /.— Assdoiiitort uilli (lir la»l (ICS), l)ul dim-rs fn.m 

il ill its more convex beaks aiul in waiiiiii;;' i\\v iiiicalinnM <>!' Ihal spiH'irs, 

170. Vim hdUiiViailiK jreck.— Bear liivcr Nali.ty, near Jli-lli.- Stalii.ii, 

171. i:,ii,i Vrlmliw Mirk.- IV-ar liivcr \allev, laair Jlcllia Slali.ai, 
Wyiniiiiii;', and CaiaMHii' l)i'Hi>lali(ai, I'luli. 

172. Ciimw (l'rl,„;i:„iJ) Diirkrei Jlccli, Ileal' liivcr \'all<iy, near 

JWlis Ktatioii, fl'yiiiiiiii-, 

173. Ciiirjia {Vdiiiilmi) .'.-"UpiKT Kaiiali, 1,'lali. 

174. Oijram(Velmilhi„) n,ll,:;if„riuK .lli-ck and l]aydi.ii.--'l\v(i miles 
we.sl. of Point of Kocks, Wyniiiiiie-. 

175. Porllrfo mKliJ'rm .Meelv.- -lii.el; ,S|irili!;, Wydiiiiii;;'. 

I IC. C::rlmlii ;«;.;/;/,»,w lleek,- -lleav liiver \'alley, iieav .llcdiis Kliilioii, 
Wyoiiiiii;;-. 

177. Corlnih lmi>iil„iilHi,;i .lleek. Tni, miles wesi (if I'eiiil (if liocks, 
Wyomilii;-. 

17.S. I,illiu,ai ./.— ll|i|ier Kaiiali, Clali. 

179. Ijmilmi ;'.— Bear liiver Valley, near .Mellis Statii.ii, Wyo- 

l«(). I'hirim-tjK {Hulhiiiinipliuhis) Kiimliaisis Wliil(i.-^i:|i|ier Kanal), 
IJlnli. Described on a following pajfe. 

181. Vhysa Kanalmms \yh\ifi. — Up|ier Kaiiab, l^lali. Deseribeil on a 
following page. 

182. Plijim .'.— Bear liivcr Valley, near Slelli.-i .Slaliiai, Wyo- 

ntiiig. 

\X;. I'liiisi, :.■ .i:|i|ier Kaiiali, IJali. Assoeialed willi No. 181, 

but it is a larger speeies, anil has a mueli slidrler spire, llie enliitions of 
which aro more broadly shouldered on liie proximal side of ihe siiluie. 

184. liliijldpliorm prisCKS Sleek. — Hear ni\er Valley, near Mellis Hia~ 
tion, Wyoming. 

180. Itlu/triplimilx Mrrlii While... Hear lli^•er \'alle.y, near .Mollis Sta- 
tion, ^\'^yoining. Deseribeil nil a following page. 
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im. Ikliv /.—Canon (if Dc'SdliMioii, i;ii.ii. 

187. JlcUiC K(OniOuii.i/-s ^y\uU^.—-iJ\)\>i^l■ K;ui;th. Utitli. Ikssc^ribuf! on a 
following' page. 

188. Gonwinmn niMula Mwk.- -I!e;n- UivcM' \'alli.y, iioav MclUy Hlalum, 
Wyoming-. 

18i). Oonioba-w in-^-n'/pIc ,M(;ck.- Uo-k HjiriH;.-, W'yonnii- 

190. GoniobimH vkrumlls \\v,vk.- -Hear Hivev Viili.iy, near Jh^llis HUi- 
tioii, W'yoniiiij:-, 

l!)l. GoHhlrnHh A'chya^rnim Mi'uk ynil ilaydc-n.-^-^Canonof DcHuIallun, 
Dti.li. 

192. Gomohusis chnjsalo',<lra. \\h\U:.- -Ileaf h'ixer Va]h;y, near Mollis 
Station, Wyoming. DoscrilK'tl on a loildwiiif;' pajic, 

10:S. Goniohasil Ckbund White.— Hear HWw \n\hy, near .M.-llis Sla- 
liiai, \V}-oming. Doscrlbod on a foUowin;;- ]>»•.•;<•. 

liJ4. Gonioham— f.—Uppei- Kaimb, Ltati.- Il 1.-; a^-snciafcil wilh 

Pyrgulifera Immerosa Jleek, a-iul bcai's soiiw rescinlikniri! (u 6'. (Jlrl.iu-tu, !nif 
it lian a proportlonnlly much Kiiurtc^r npiro. Hii; s|HM-inu')is ;u-i; nil i^aiul- 
stono casiH, 

105. Pn'uunjh-a humerosn .Menk.- I5car Hivoi- \alli!y, near ^IclliK Bla- 
tiiiii, "Wyoiiiing-, and IJjjpor Kaiuib, Utaii, 

1!)G. Vii:'i)ams -Pdni/uUchmsis Wiiite. - tSi^vicr (;11I1h, hvclvi; miles abovo 
Paiiguitch, and Wppor Kanab, Utah, 

197. Campelonui tmicfospira ^\.va)\<..- AV-.w Hivrr N'allcy, sn-ai- ^hiiiis 
Sfcition, Wyoming, and Oaiioii of Desolation, Utah. 

1J)8. Odontohmls buccinoidea WIdte. — Tivo miles wesf oC I 'ninl of liDcks, 
AVyoniing. Described on a following ]i;ige. 

U)0. Tmrilella _.f.— .t:],,„.r Kanab, Ctali. Near ibo base of tbe 

gi-oup. 

Cill-nWOKUUH KOHBli.S FROM HEYONO TllK LIMITS OF TIIK PLATKAI) 
I'Jft)\''IX(JM. 

■.>J)(). (Mren omf/m/a ( Conrad, W.'sleni Kans^i^, and near I'lallc (.'ation, 

Middl.. I'ark, ( 'oinrado. 

:!l)l. (Ishra . --/, - Xv.n- L'lalle (jaiion, Middle Park, Colorado. A 

lai^<' lne,nn-ex species. 
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20-2. Kmii!ir,i /jimlnwa Uimui-v, -Xpnr I'lalU^ (.Vfiiiii, Mill. lie. Park, 
Colorado. 

20'J. liiocci'ltmiis (k'/ortitis .Meek. Wislriii Kansas, 

204, litoccmnms (VohiccxiDnis) r''a/////YjyV/('s Miak. 'I'ln'oc inilas iiorttn 
oa«(wanlfroin II<.t S|OTii.r,s, Mkl.ll,. I'ark, (;,ikira,l„. 

i(l,a. hmmvmii.i l!i,mlu„i Merlon .',- -'I'hn s|H'(ani(ais vary loan Iko 
lypiiail Ibriirs in iHan;; il,.(.|Ma- from lnii!;-a lino lo base. 

:>()!;. Ari,«l,i /V,;,r,ivK Wliilo— .S.aitli olCraial liivar, Mi.l.llo I'ark, 
(.'olora.l.i. Dos.aalaal on a fnllowin];- ,,ao^., 

'.!(IV. Ilrlniircrm A 'I'kroc mill's nialliMcsUvar.l I'rcan I lot 

S]irin;;s, Mi. kilo I'ark, C.ilora.lo. Tho s|,.aaos is ivprosiail.al by a rmiioKait 
lailv. 

cknozok; m:k. 

T !'■, HT I A li V 1' 1.; 1! I () 1>. 

2II«. (hirm H>))»>/r,js7v .Mcok.- -I'..inl: ..I' li.aOis, lilack liullos, and 
l!..ik K|a-in;;, Wyoming. 

20!l. OMmmmwIUh M.-..k.— lila.'k Dullos, Wvoniiii;;. 

210. ,l«o»(i« .^— DIaak Unll.s. Wy.iaiin,;.;. 

211. Uimi,niihclklls\\'h\U: llla.'k Hullis, Wy.anin;;-. Dosia-ib.il .ai 

a following paf;-o. 

212. -(Aw/Wriua.s Wbito.- lilack linllos, Wv.aniii!;-. Dos.a-ib.d on a 
lollmvino' pa.uT. 

2I!1. IJiiio -.'.---lila.'k linttos, Wyomin.;-. A largo niassivo spocies, 

lm( mn.;b sb.aa.i- (Ian. / '. priybiii.^, uilli uliioh ii is ass..iaat(al. 

211. I'lliv .'. -X.air Kvanslim, Wyomin;;. A largv, |.l.ni.;alo 

a.aipliiai, 

21.1. Uub, Lmiuia Jlook.'.— Koulli I'.n-k ..1 \'..nnili.ai Hivor, luair Dia- 
mond Peak, Nortliwostca-n C.ilorad.t. 

2l(i. (/nw/uY(dil/o;«'.sH»(sWlliti..- -lila.'k Ball.s, Wx.nain.;. D.s.aibed 
on a rollowing page. 

21V. Corbiaik (Leplalkes) frmtu Mock.^lSlaak li.illos, Wyoming. 
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218. Cfmrn (YchrUma) llmiiiM;} Jlci!,. I'„ini ,.(■ ll.i.ks, -Wy„mmg. 

219. Pisidiiim sag'nmhau \\\uU\--\\m\' (Vi;il .Mines, iie;ir l',\ iinslcin. 
Wymiiiiij;'. Desevibed on a tbllowinf^ pajiC. 

220. t'o)*i(hs«()»»*rfBWliito.— Point (.f lio.li.s, Wymnuvf. Di-aciiljcd 

221. C„rhvl„,ni«JtcU:jori„}s\\vA, lihick liHlli-s, Wvcnnin;;-, 

222. I'lauurlil^ riuhnm, .llcck. -Sontli l]ii»|. olPinc \'allc\ Mounlinil.^, 
Utilli, (Sir Ni]. 2 |-|, iui.l iil.s(, sc'iH'iiil ivi is OH |Kl,;r «,•,.) 

223. I'lumrbis .'. Mniy (.'oal .Mines, ii,.;n- I'lvauslon, Mvomin.;. 

224. I'hitioihh (JktUn/oiiiplinlii^) .'. — .\lni\- ('o;il .Mini's, ncifr 

lOvint.ston, \V'\-()niin<^'. 'riio sjii-ciinons c.unsisl of liajrnicnls <ih1\-, Inn f)io\- 
inilical.. -J Iuk:v, woll niiirkcl s|„.rics oC lliis snl.iivnns, 

22ri. I'lii/M plrmniali^ Wliilc- Soulluvisl Ikink or(Juicii llonicl .Mcnnit- 
iiin, Wvoniino'; oast liasii oi I'ino Valloy .M(annains, Tlali, and many oilier 
localilios. 

22(i, rlii/.V! — -■!, .\lniy Coal ,Miiios, near lOvansInn, H'yonnn.ci', 

227. Ilelit .'.— .\lniy Coal Minos, noar kivanslon, Wyoaiin,.;. 

228. Jlel'ii .'.— Dilliaonl ioan No.22i. Ivisl liasoot Piia. \alloy 

Mountains, lllali. 

221). Ilclir :m:)il,<;-ia Wliilo- Soiilh liasc ok I'ino \alloy Jlianilains, 
lilah. Desia-ilHsl on a liillou in,;; |.a;;c, 

2;!ll. .\,;-ili>!« r,ilrili,,r,ilu\\\ulr, ISlack linllos, Wy(anino-. Do.sia-ibocl 
on a i'oliowing pai;e. 

231. Oomohmis Icim-ii Hall s|i.- -\-arioiis Ica^alilios. (S.i.- X..s. :M7, 259, 
raid 266, and also jtc-ma'al rcaiavks lai |)a;;o S,^.) 

2.'!2. Gijuiitlumx ?.-.\lniy Coal .Mini's, near Kvanslini.Wy.anias.'. 

This spooics is rokitisl lo C'. S,l,m-«ru,r,.-, .M.s-k and llaydon, kni is nioro 
olorjgate. 

233. Qoimkwh )l>»»V,./(/,s/s-ll..ok, lilacb l!nl(,s, Hyoaiin.;, 

284, /iyrfratiorcrfoWlnto,— .\laiy Coal Jlincs, near kivansl.ni.WyoH.ing, 
Descdbed on n following jiagi', 

2;i,">, IhldmUa CTo/mh,™ M'liilo.— Weal base of .Mu-siin-a Plateau, 
1,000 feel hclow it» snnunit, Utali. 
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2:K>. Va-''pants pUcappyemis "\V!iiiti.--r>]acI. liiitlcs, A\'3-(>i}iiiig, Dc- 
soriljL'd on ii i'olknviuj;" \y<.v^v,. 

'237. Viviparns trocMformi^ .Mciik.— 'WcHi luise i>t' .Mu"Ml-n!--ii Plul<;iUi, 
tain, 1,000 foot Ijolow its suniuiit. 

2y8. Viviimnis trochifornm \va\ — Aasociated wiili No. ?<:Vi. 

239. Yivipm'ns pahidinoifonnis Hall rj). — Vavious ](]calilics. (Sro Nok, 
248, 260, and 266, and siho f^^enoml i-oiiiarks on page 85.) 

240. Tnlotoma Thompsom Wliite.— Black Unites, Wyoinino: ()i':icrihi;d 
oil a followiiifi' jiaj^'e. 

t>.ll, Leiopka-/ fior/viihi White.- -ISlark Biitlrs, Wyoniiir;;-. Described 
on a foliowiiiji' piijiX'. 

i:0\vi:ie (JifCKN ifivi;i; (;uoi;i'. 

242. Unio ShosiioneHsis Wlute.--AVos(; Hide of Snake Ki^■^.■r, nix miles 
norfh of Jiiiiotion Mountain; clirts four miles nortliwcsiwaid IVoth i]k> head 
of Vonnilion Canon and Dvy "^fountains, Nortliweslrvii Culnrado. Di'scrilKHl 
oil afollowiiif>-|>a^e. It oeenrs almoin Shr ii|i)ier (!f('i'ii Hivrr (iionp. {Hv.o 
No. 249.) 

24a. Uiiio y.~-'\\v(> miles easi of l.awrem-e Hiadmi, "WymMin;;-. 

Uase of tlie group. 

244. Spluenum -^ l-'nur miles northoashvara from }lie head of 

ycrmilion Canon, Nortluv«;steiii ('dlomdo. 

246. IHanorbk VkOtemis Jleek. — "West side of Snake Kivur, sIk miles 
north of Junction Mountain, North western Colorado. It occurs alsfi in 1 hn 
Hitter Craok Gt-roup. (See No. 222, and also general remai-ks on page 8.'j.) 

246. 'JleUx riparia Wlnto.— Eight miles helow Green Eiver Station, 
AVyoming, Descvibed on r following psJge. 

24T. Goniohmis tenem Hall sp. — ^Various loealities. (See N(»b. 281, 
259, and 265, and also general remarks on page 85.) 

248. Vivipanis paludimeformis Hall sp. — Vavioutf localiticiw. {See Noh. 
239, 260, and 266, and also general remarks on page 85.) 

ill'I'KU (;!JKi:X KIVKli liKOUi'. 

249. Unio Sho-ihom-im.^ Wlnte.-dlem-y's I'V.rk and Alkali «tage-sfa- 
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tioii, Wyoininj;'. Di'scrilied on it following- pjiji.c. It oci'iiis 
Lower Gi'con liivcr (Sroui). (Sec No. 2''i2.) 

250. y«f(J 1. — Henry's Pork, Wyoiiiiii^. 

251. SpliOiriuni ?. — Alkali stsigd-atation, tweniy-oiii! 

ward from Green Kivcr Station, AVyoiniiij;-. 

252. Phuiorhis spcdabUis ls\v,vV.- [[niry's [''ork, Wymiiii 
also in tlu; Jirid^vr Ornn|). (See .Xo. 2ii;i, aiu! -A^o j>vtu'ral 
paji-o 85.) 

2.5.% J'huwrbLs .^— llenry'.s Tork, Wyoming'. A si 

iiiarlcod with fine rcvoh'ing lines. 
25'!-. Physa f. — Ilein'yV 

255. Siicciiicupapilli^jiira W'liili 
Hcribecl on a following pa^x'. 

256. Jtelix .'. Ilrnry's h'o.'k, WymniiiK. A sitmll 

somewhat resembling- the i-(;ccii( //, , 

257. Fiqni incoMa Wlille. Henry's h'ork, Wyoniiii,;-. I )es. 

following' page. 

258. J'uim areiuda ^\^\\U^.■ llem-y's Kork, Wyoniiii^-. Desn-ibed on a 
following page. 

25U. Gonioba-^h IvMo-a Ihtll sp.— Vanous loealilie.s. (Heo N'<is, ■>,:]] ,?A1, 
and 2G5, and also g-enoral remarks on page 85.) 

2()0. Vi-viparm palmUuoiformis Hall «p.— ilenry's l''ork and Alkali slag-e- 
atation, Wyoming, and various other localities. At the fn-sfc-nained loealiiy 
the KpocimcnH are below the nsnal average size. , (See Nos. 2iJ9, 248, and 
2(i0, and also g-en(M-al i-emarks on page 85.) 

2(il. (Ji/pr/.s ■ - -.-'. — Henry's Fork, \V\'Oinin<i-, TJiis spei'Ies secniK 
to be spe<-ilit'ally dilleren! iVoin C. Ulfh/i Kv.m^ and HInmianl. 



262. Unio JIaydeiti Jleek. — Near Fort Bridger, Wyoming. 

263. Phmorbis spectdbilis Jfeek. — Henry's I'^ork, east of ¥ovi iividgiH-, 
and six miles west of ]?adland Monntains, Wyoming. Occurs also in tlio 
Upper Green lliver Group. (See No. 252, and also general roinarkH on 

page 85.) 
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2G4. .PIu,M l!ri,l,,,',yn.^li Jlcpk.- -llciiiyV I'lttk, .MsK.f |.\nl Hiidjsm-, 
AYyomiiij^-. 

2C6. (loi,iol,a«ix Inirm Hall s|,.-:^Variiiii» Icwiilitiis, (S.io \os. 2:11, 
247, and 25!), anil also gniural rmiiarks oil lianii «S.) 

266. Vity(jmr>!-^ piiliulhiivjiivhik Hall wp. — Vai'Ioits loealitios. (,Suo Xos. 
23!), 2 IS, anil 2(:(), anil also Kcmaal iciiiaiks i.ii |)a;(o So.) 

207. I'iriimril.i ll>««>/™.v« .Mcok. \i-ar l-'orl Uriilovr, aiiiUis iliili-.H 

nrel of 111,. Ci o .Miiinilaills, Wvoiiiiii!:. 'I'liis ...ooiiis lo lio s|iiiili|.allv llis- 

tiliil from llio pri-iailill!;' fonil llial I lia\o ivlonvil lo V. imlwlhurjmmis, 
lioiiiija lai-Rvr, lliiiima-, ami miiro iiillalril slioll. 



2liS. I'luiM-- - >, ■■I'liis Is llii'caily iiiviTlohralo .spociis ilisiaivi-ml 
in llio sliahi of Ihis RToiip, ami all llio i..xanipli;s of il aru loo iiiiiKafiirt lo 
sorvo as (lio liasis iif a spirifii' ilo.sca-lplion. 

TKHTIAHY I'OSSII.S I'KO.M llUVOXi) TIIK l.l.MIT.S OK li l'l„\T|.;.u; 

i'i;()\ix(;i':. 

2i;il. I'lmlm .'.--ISijim liasin, forty miles nasi of Doiivoi-, CoIih 

rado. 'I'iio spofimons arc found inonisliiif^' tlio oxslor, Xo. :>Vll. 

270. (Mmi .'.— liijou llasili, forty miles nasi of Dcnvor, Colo- 
rado. The species is a very lar{;e one; llie lar^cs! example is nearU- a 
ibol ill length and proportionalh' liroad. 

271. (!ljn'na{VcIorUim) .^.- IVesli-walerTeriiai^- deposils, (Vow 

Creek, Orlorado, whore it was found assoeialeil willi No. 27S, 

272. (.'oMrulif I'om-lli ll'liite. -liijoii liasin, forly miles east of Denver, 
Coka-ado. Deserilied on a followiii;;. pa,.;e. 

27;!. IVum .'.. liijon liasin, forly miles east of Denver. (Juki- 

rado. 'I'lle specimens are fragmenlary, but llic liin;ic is slioinl. 

274. J'driaikl .'.— liurrows only. liijon liasin, Colorado. 

2(5. McsmUsma Bis1wi)> \\W\\y'.- liijon liasin, forly miles east of* Den- 
ver, (Colorado. Descrihcd on a folkovinii- paee. 

276. Jkiilaliim, .'.—Bijou Basin, (iolorado. A small longiludi- 

nally striated .species. 
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277. DmMUui, /.^^^llijc.u HiiMii, (.'ol.muh.. Jhicl.i liki' X(i. 27(i, 

except thai its slirl'iicc is iiiurkcd only by iiLciruliiig linos of p;nmih. 

278. Mdamu JAinimla Wliilo. — Orow (Jrcek, Colfirnilti, wlirre it is 
associated with No. 271. Desci'ibod on a i'olloiviof'- paj;-e. 

■iVX I'akUu -.'.- .liijou ISa.siii, CJoIonalo. A siiijilc small exam- 
ple. 

280. Pkorus exommtm Wliito.— iJijou IJasiii, Coioradtt, Inrly milo.s t-asi 
of i)cnvor, OoIoj'ikIo. Described on ii foUowiiif? page. 

281. Cerithmm .A— Hijoii \hmu, (Ji.lonido. A s^\n<^h, mutW, 

iin])erl"eet example. 

l)K8CHll''r.IOX8 i)F NKW 8!'KC1KK OK IX VKUTEBRA'l'K KOK- 
8ILS KUOAl HTUATA i)F Til lO CA liliONI KKIiUUS, J CKASHrO, 
(;l!F/l'A(;KOrS, and TKiniAUV I'KI.'IODS. 

K a f 1 i a t a . 



Ociuis AMl'I.KXUB Sowerby. 

AmplexuH Mi})hrentifariiii!<(^\}.nov.).-~-CAmi\lmn liaviii*,^ ihc (■xtcrnal a^;]ii!ct 
oi '/japhrentis vatlier Hum oi" Amplexm, being oloiigaii'-cunii'al hi iuim, inurd 
or less curved and taporiiig to a pointer gnuill pcdicil al ihu liasc; i'|)illu'r;i 
well developed, liaviiig its suHaco inarl;ed by llir usual ,(U!crii1ric wriid<I<;.s 
and lines of ^towiIi, and willi longilndinal lines niarkin;;- lia- |insilion of llie 
Hepta, Hie latter not being- very distinct; calyx cirrular nr .subi'trculai', the 
plain portion of the Kurface at its bottom equal to <)n(!-fliird or mnrc oi' Ihn 
diameter of the eorall urn; septal fossette well dovcluju'd, simatrd at llip con- 
cave side of the corallum; septa ihirlv oiMbvIx- in nutnher, rallier slruii;;'; 
trrtVlHverso plates iMtnierons, well de\elo|if(i, suinewluif irreonlai', and einling 
oxtorioriy againat a moderatcK we!) de\eln]K'd (-eternal wall, wliii'li is dis- 
tinct from the epltheea i)rO])er, 'I'liis exliirnal wall cunlains ini vesi(-l(;,s and 
apparently censisls of solid coralline suli-slance. 
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'I'lio hir<rcst example hi tlie coileehuii is ], early nine eeiifiiiii'ters in 
length, Urn calyx iuiviug a iliiniieter u\' twenty live nnllinii-lei's: hut llii) 
average size of nearly oiio Innulretl i'.\;nuple8 1^; ennsi(h;ral)l\ ii'.-^;;. 

This spooies diilbrs IVom all ulhor species of .lm/i/» r?i\ known tu nus Iti 
its zaphrentoid form, hui its |)lain calyx-bottoin, its liroail li7nis\'eT's(t plates, 
and tho iibseiice of a \csieulnr zuiio, luavo no doiilit as io the jinijiriety of 
refcrrinj^' it to the f^xMuiH AwplcxnH. 

J'a.silht) (litd /o<:a/>l//.—l.oWQV Aiibrt^y (Ironp; Split l\iouiilain Canon, inid 
nvAW f'H-lto Park, Utah. 

I'^chiiiodurmal-i, 
Gonus I'U.'PACniYCK'IXfH .Me<'k and AVorthen. 

l-Aipo.i-]uii:rli!UN pic.li/basis (sp. no\.). ('aly.N nearly Hat ; hasal piiM'CS 
small, coucoaled by fcho first jimit of the eolniim, which h pi'nportioiially 
large; Kubradial pieces rather small or of niedinm si/e, their iimer ends also 
covered by the fkst joint of the cohnnn; jailf'inj^' i'rom She portion ol' them 
that is visible, they are all of nearly re;>-idar rJunnhic Oiilline; iU'st radials 
much bi-oador than lon;^, broadly coiivi*\ IVnni side to side and ahi'njitly 
convex from within, outward, all of them endin;;- \^'ith a regtdar ohtiisi^ an;|le 
between tho subradial pieces except tlie U'h anterior one, tho angle <ir \vhii:]i 
is made a little irri!|pihn' by the tnlerpii-.ition of Ihe second anal phite; lli'st 
anal piece of ihe muu: si^e and shapi' a^ ihe sniiradial pieces; second anal 
piece apparently nearly as larg-e as llie lirsi, hetwecn which ami (he left' 
anterior llrsl radial i>iece it is intei'pnsed, reachinj^' neafly as far inward as 
the first radial piece does, and at \vlneh [)oini il ends n\{h an aente anjvh- 
plates all massive. Kemain{lor<i1' thesti-iictnri; nid;nown, Snfnresall linear; 
sm'face nofu'ly or quite smooth. 

Diameter of tlio calyx, oigiliteen milli motors. 

This species diftbrs from tho typical forms of the genus in the exti-enie 
flatness of its calyx, but the arrangement, rnimbor, and general charai-ter ol 
the pieces composing it leave no doubt as to tho propriety of referrinj^- ii to 
Eupacliycnniifi. 

Position (unl local'l!/.--\.Mvc-r Aubrey Urun]i: contlnein'e of (Jramt and 
Green Uivers, Utah. 
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(!<-niis AHOll/KOClDAItiS Mr('uy. 

Arclmocidari-^ vrcdis (sp. n(i\'.).- Siiiiics slcndrv, grndiiiilly lii|H'ring' from 
base to point; sliai't oniaiiieiik'il \vit)i .sluirp, ilistaiit spiiiiilcs, racli alKiul oiio 
imdaiiairiiiillimctei-«1(.ii'vaiHl poiiitinn' .slroiijrly upward; tm^al Hug- pmuii- 
nenl, plain, oxcepi (lie nne t'l'cjnilation ni' its (■(i;ri':*, ami witiiatcil Ncry iscac 
tlio proximal end (if llui t^piiic. 8iu*laco ajiparciiliy KnuaitlL. 

LoilgtlialK>idsixc(.'Hliiii(.;lors; diaiuclrrjiisl above llic hasal riii;;' iirarly 
throe rmlliiiKitcjr.s; diametur of bawal I'iii^- about four luilliinclcrs. 

The collections of iho Geological Svirvoy of Kebras^ka in ilio (■ai>iuot 
of the SmitliHoiiian hisfilution contaiii a siuj^-h' spine of Ibis species, which, 
togotbor with Oiat of these collections, is all ihal is kuinvu of ihi! speries. 
It may be readily reimojiized by ils smooth, slender shall, wiih its distant, 

l'(mlkm anil. hroUln, d.ower Aubrey Qnm\v, {■onlhieiice of the {;nuifl 
and Creen liiv<Ts, Utah. 

Molluscs. 



Genus NATICOPSbS .McCoy. 

Nuliaip.'iis raiir.r (sp. iiov.),- --Shtdl of onlinary sl/,e, vory obli((U(^ when 
adult, by the eloilgattou and <'nhir;vi'ii!eHf of (he last v(dul!on : vohilious 
about four, convex, iucrcasin;>- ra]iliil\ in size, the lasl One Iar;>:o and innch 
prodneod; spire small and sluirt ; suture impressed, Sio-i'aee marked hy 
the UHlial lines of -routh, ami, alth..ii-h that of the s[.eeime,ii.s in ihe enllee-- 
fioii JB not very well pre:ier\cd, there are sonu; indications of the in-eseiiee 
of faint revolving stria; jiIho. 

Length across llie lon^'est dianu't(;r of the aperture and boily xobilioii 
of an average-si/,ed specheen, Iwenly-lhree miUina'lers: short diauLeler of 
tbo aamo, seventeen miilinieters. 

Position and /«;«/;7^.-— BumnsK of the Lower Aiibi'e\' (Ji'oap; cmdiuenee 
of the Grand and Green Kivers, Utah, 
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,! !; It A 8H I c V !■: It ion. 

M o 1 Ui fi c a . 
Coiichifcra, 

Gcnm VmO \W\y.m^. 

I'li'w .Sk;w(ir<li (sp. iinv,).— From tlie Jiii'iisHu- sli-afa al I'lamiiig- (Uwgo 
o\'C-iOi-n IJiv.T, licar \hv lumlH-ni bourHlary Hue of titali, hour: jKirtNais ,,[' 
a !ii.i(U'ral(!ly l^trg-i; ^'/.w wrrc oblaiiUMl ihal hcloii;.' U) ai, niidfsrrihMl 
s))wics, 1'Im valvL's awi brnadly uval in iinu'-ina! iiiuliiu', hur.xdl^ hut 
soinrwIiiH uniformly convex ; beaks very iieiiv the anterinr end ; lest, 
Ulassi^-e; surface ap|)iireun\- marked <uily liy fiie nrdiiuiry lines and inihri- 
Cltiona of growOi ; eardina) and lalcral lei^lli linlli slnin;^; I lie ]n\ver laleral 
toolii of "the lefl valve, and also ihal [.ail of the hin;.-e of llse ri;;bt vnlvo 
ajvainsMvliieh il sinils, Ixtfh sinurg' mid rounded liUo ihe eaviSy of each 
valve resjHTfively, a)id hull, eud posleriorly by ahniiilly rounded ends. 

l,en;.lh ,d' lar;;es| example, eijild and a lialf eeulimcti^rs; heiolit, sixty- 
Uvo millimelev.s, 

(Juinpared with //. micalis Meek and [la\aUm, ihe (udy otiier species 
of the yoiiiis known to mo from Auieriean .Jurassic. sb'af;i, il is lander, more 
inussivo, tho beaks phieod more aiLleriorl_\, and the cardinal and lateral 
tooth utoi'o itiasbivo. 

Bpecifu! name given In hon,a' (d' Mr, d. K Steward, of I'hnu), 111., itw 

Gasteropoda. 

Genus XI'lb'rriXA Lamarek. 

lYprilitn > > PourUi (sp, nov,).- Sludl nmderalely lar^v, (d,liqn(dy sub- 
ovah' in oulliue ; volnlious nboni ihreo or (luve and a half, rapidly iru'reas- 
In;.' in ^ilze, Ihe last on<' imurli o.xpandfd ; spin- depr<>ssed, Ihe apex scarcely 
appearing by side vicM' of tho shell; suture sli-^'hlly imjircssed ; aperliiro 
larf^o, bi-oadly subch-cnlar or sabtetrahednil ; a broad rouiide'i re\oh'iug- 
pvonuiienee extends around iho vohitIoui=, nearer to Iheir distal than ju'ox- 
iinal side, ami another less lu'oniincnl mie ticlwi'eu ihi' lii'si one and ihe 
suture; the iivst one, espeeialK-, j;ives a ile/j-rce of angularity to the last 
vohili<m and lo the- inargiiL of the aperture. 
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Siivlncc mm-kcil l.y .inlinM-) lilies (if ;;to« III, aii.l alsii l)y w.iiiowliiil 
pmuiiiioHl. lulds liiiRillcl wilh Ihciu; llui liil.ls li.Mii- sh-oii.;,T U|l.iii llu! 
revolving imiiiiiHruccs l,(.r„ii! iiicHli.iH,'.! Ilian clsc'wli.-rc, iiud iliwqipimv 
ll)i(in liH'ini.lcisiiirilcc iifllu^alu'll. 

Greatest iliaiucliH' ol' lli,> !»r.;c»l cxiliiiiil,', livciilyH-ijclil inilllincKm; 
l)l-ea(!tll of tlio ^ailic, tweirly liiilliliuHcrs ; licij;-li{, liic a|MTlilic rcsliiif^' U|hul 
Uhj tiihl(., Iiil(i™ iiiillinu'lcrs. 

By caivHilly (liKthi;; OHI the sloiiy (llliii!; I liavc Imhii luial.lc l.i lilid 
any trace of a ihii'lieani iiiiHa- lip smOi a» rliarai-lcrizes llie N'criliilje, bat 
the body seems to la; small, slm|ih', uiul wUlaad evoi a proper eolmoclla, 
Tlin shell has the e.-itemal aspeel of a la,'ial)(a' ,if the (illllily Xcailida-, hat 

liuhied, this ivl'iavne,' of it is nalde inily |a'oii»ioeally uetil rmaher iovesti 
galioe laiii he made. This (Hspositioli of it is laade pai-lly he, ■»«,«■ it ,sc>eais 
]a-op<a'ly relerahh, to ao ,ahei- estahlished j;e,ia«, and |)nrtly in view of the 
liii-ts |)i[hlislaal hy Ihauhhorsl ia his ,l/a,«»/, t.V.s/. i-l Cepli. ilr la Crim Sif/i. 
dil l.ilahoiir!;, IShl. le thai work he deserihes and liglires two api-eic^s, 
Ncfita rilt/om Ihieiiiiiithaas, and ,\'. iHurula llrink., \v)iieh he shows to liave 
lieoil so fossilized that llu' ealhls uhich foraad the thlel-elual hmia' h|, was 
enlirely rena.eed hy a liateral ja'ca'ess of solalion, haivlnj; the remaind.a' of 
the shell iataet, aTul In a eoiulilion similar to lliat of the ^,n'\r> h<a-e 
duserihed as regards the ahsiaice of an Imaa- lip, hat lailural easts of jiis 
species showed that thev lai'dnally poss<ssed a well de\elo])ed one. Xe 
Sltch easts have been liiand with tan' shidls, and it is not inipiohahle that 
they were origlnalh- wifhout any thlekencsl hiner li|i. 

If ao, otir shell eamiot h,^ prnp,a-ly rehired (u '.my .jeans with ivhieli I 
am ar.inuinted, and in ease Inrthia- investipithm shall h^ave no douhl that 
the shells have not las-n rhanKed I'naii llasir uri;,i)ad eharaelcr, I propose for 
it the gonerie naaas of /j/e.sW'ee 

SpecHic name ,;lv<ai in homa' of I'rof. .). W. I'owell, -eoloaist in eliarge 
of the Seeoiul l)i^;si,al Ihiileil Stales (le,ilo;;ieal and ( ieoa.rapliieal Survey. 

/Vm,7«,« ,ti„l l„n,i;i,t. I'lamin;; (.iorjci, ((nmp; naanli of Tliislle ttrcsek, 
Spanish fork Cai Llali. 
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CHI'ITAOJ'IOUW I'I'lUlOU. 
M o 1 I u !! c a . 
Coil Chi f era. 

GcHUH OBTKI'LV l.hnnvm. 
8ul)j>-'!inm Ai,K(rn,'v.)NiA \''Ui'\u!v. 

(h/m( (AMn/onia) Hunimmh (sp. )h)\-.).. Slu^ii v;x\Wv sniiill, iilaio jil 
both Hides yf tin; bcrtk, IiTcgiihii-ly snli(|iia(lrali' in liiarjviiinl oiilliiK', ils 
loagitiulinal axis curved, tlio con\'(.'.\it\' of llic (■ui'\c> hciii;;- iui'ward, alnsiist 
ns wide ncrOHii tlio aliitiotis as at \\\v. basi', bul fonslrii'li'd in iIk; iniildlc ; 
beaks small, nol pminiiii'iil, dlnHrted .sH;;blIv l)ackvv;inl; b.wrv vabe iiind- 
eralcly ('(unxix ; «;ar of ailaciinieiU a^ lb(^ heak small orahs<.i,i; ]i;;aiiiciit-- 
iirea slu.rl, rallicr tiroad; its loiigitiidmal i'limnv shall.Mv biil well dcirned, 
Iraiisvei'sely sd'iatod, and pointing obliiiucly backwanl ; |iiis!crini' aialioii 
iiarnnvo- than the anterior one, and a liUlc lonf^-er llian Ihe ein'i'espondiisg 
alatioii of tlio other valve ; niuscular sear com para lively iaroe, {iitiialed 
nearly niid-lcngtli of tlie. valve and near llie peslerior iiun'^n, curved- 
spalnlate in outline, Hio bn.adesi end bein;;' Inuard the base oC tlie she!! ; 
U])pervalvo nearly Hat, but in utho]' resjj.'cts eiirrespondiu!;- with the lower. 

Bm-faco of both valves marked i)\- ihe oi-dinar\ lini^s and linneilations 
of growth connnon to the genus and by mim(!roiis erenulaSed ra(liatiiif>- pli- 
cations, four or five of which ujion each '.■alvii reach the base isf th(! shell, 
giving that niarghi a eoarselv /.igzag or ioolhed cendilian. The olher pli- 
anions are smaller and ilic out at the sides <il' fhe sIh'II and uiion ihe alalious. 

Length Ironi base in beak of a largo example Ihirly-eight millimeters; 
breadth near the front tlio aanic; across tlie wings, thirty-tln-eo niillinu^ters. 

This is ono of the most illstinetly defined «pecios of tho geiuts known 
to me, and numerous examples of it show that it was Kubjeet io coniiiara- 
lively little variation. 

i'lmlJOii ami /or;«%.~Near top of Sail Wells (iroup; Webei' Valley, 
near Coalville, Utah, 

Ostrea hmcura (sp. nov.)-- .Shell ratlior small, ihin, elongate-suboval 
in onlhne when adult, suboval or subcirenlar when young; biiaks and an^a 
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umall; »ci,r .if atl:irlnii<'iit iisiuilly wiiall iind scuii'liiiii's ulisnil ; suHmci- roin 

ll|,..li s.mic cXiliHi.l.,,. I,cii;;lli ..I' lor;;c»l <.x,iiii|,l<. ii..«rl_v livi' .uiil a hall' 
(;eiiliiia.Tar« ; limi.llli UvciiH -iiiiu- milliiii|.|i'ix 

I'usiliw, ,n„l Inrulili:.- I'dilil nf lidaks Cnmii; Iwi. miles nasi of I'ciiit 
i.f liofks, Wymnm;;. 

CciLii* I'lJCATl'LA l.aiHnirk. 

I'limlnln lf,i,ln,ll,r,a (sp. u„y.), .Shell ..f .niliHarv s!/,., InvjnilaHy siil.- 
(ivala hi manrh.a! ..iilliii.-: la-als ralher Harrmv ; lower valve Imaull y eoii- 
vexi jiiiure leelh well ilevel.ipe.l ; ll|)|.er valve lii^aHy Hal, ev sli;ililly 
ecaieavo near ihe heali. 

KiirCaee nl' la.lh valvi^K aiarki'il by small, sli;;hlly rais.al ra.liaih.;; 
plleatiolis, which are laeimlaled, a little HTe;;iilar ami mere of less (llstiliel 
lljjon all |)arls of the smfaee ,.l' belli valves. 

Leii!rlli, tllfe<- e..iilimelers; irreatest breath, Imaily Ibiir iihllltiieters. 

l;,^ilioii ,„nI lonilili/. Ileary's Kerl, (lr(ai|]i hea.l ill' ^V'ah■l■^|meket: 
Caneii, .Sattlieni lllali. 

fiemiK I\(M,'KI!.\.MI:K K.iucrby. 

InocermiWS CUbcrl! (sp. ae\.). Shell Irrea-alarly siibeval lit tnttveiiial 
outlilio, tlio transverse (liitmeler behie' ereater thitn the \-ertical; IVimi Hat- 

lemal; valves irly er (|iiite ...jiial, both liehi;; inhboasaml seni|.thi„.s ijaile 

v.aitrlee.s,.; imibraies broa.l alal elevaleil; beaks very near tla- IV.ml, iiie.irvi'.l 
bill IHtt prejeetiae. beyi.tai the iKittl iaari;iil; frtait nearly slralelli vertiettlly, 
anil llnmln;; nearly a rittht anj;-le with the liin,;v; fnait mar;;in ronialed 
belew to the basal nan-ln. v hirli Is bnanlly e.invex lor nan-e than lailf the 
lenetli ol'lhe shell; postere ba.sal laarain ,.,%ten.lln;r oblh|ia.|y ii).w av.l, witb 
a slashl (aiiaririnathm to th<. posterha' eMreinlty, wlib'ti is abraptli riaiti.leil 
to meet llie clow nwarti slo|.in!; posti.ro.iliawil inarein; dor.sal mar.;in strtlijvbl, 
its lenetli e(pialiii;r more than half the! I.ai!;- ,liam<aer of tli<. shell. 

Upon eaeli valve tlieiv is an obsc.inv ra.lialiiie shallow liirroiv or ,le- 

presslon e.Mi.n.liii;;' I'r.aii th|. ami al region loilie post.a-.i basal hor.leraml 

endhie. at the etnariiiiaittoii there, before meiitioiietl. 
8 r (; 
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(Mirfiicc iiiiirki^.l hv llu- iisiiiil lilies (.f ;;r,iwlli, mill iilsn l,y uimii.roils 
cxtraviiiiiiiit ali.l liTC;;iiliir nmiTiiIni' lulil., iir ivrliikles, 

'I'llia spiTll'S lll'lillljis to tllC SCCtillll III' illf !!C1IIIS llllll llllill;;lliill 1 liaa 
(IrsljiiiiilriliiiiiliTllieiiiiiiiOof 0/«/«S. U is ii |iri'illiiirl y woll-iliiirkeil s|i|.,.i,.s 
mill i-iislly illsliii,.;iiislK.|l from all otiiev.s rmiiiil in llii. riirks iif lliu p:n<M 
liiirky Moiiiitilili IVK-iim. 

■I'raiisvi-vs(. leiiivlli i.l'aii aviaaiji-sizi.,! spismiiiai svvcii anil a lialf laaili.- 
llU'li'rsi liim;lil IViiiii base In llin;;n, livi: niailiinnli.rs. S|i|.|alii- naim. !;-ivim 
in liiinnriirilsilisnivia'cr, .Mr. (I. K. (lillHal, avolniiisl , if im,. i,r ikn survey ■ 
In.; Iiarlies. 

/Vv«n„ uiul /oraWi/.- Sail Wi-lls Cronii; iiaiir l.asl CliaiiiT ('reck, 
Si.iillimi riali. 

JimrmiuiK ll«irrlli (sp. iim-.).— Shell ol' iiieiliiiii, .size, oliliqiiely ami 
irrogailarly sul)ii\al in marginal oiuliiu', the verfli'al iliameter being g-ivaler 
(linn llie Irmisversei liiilli valves having eonsiderallle einivexity, ih.il, ol' llio 
lel'l valve greiiler lliaii llie oilier: lieaks narrowed, |irianineiil, llie proininen™ 
ol' Ihe leli one grealer llimi llie olher, liiilh ol' iheni elevated aliuve Ihe 
liinge line, mill also enrving r„rwar.l lieMind llie rriint of llie shell; front 
flattened, e.Memllng almost straight iloivinvard from llie from end of (lie 
IlillgfJ, with ivliieli !l forms nearly a ri;;-lil, or sliglilly oliiiise, angle, .Knlero- 
bttsal lliarg,in alini]illy rounded to the liase; hasal margin sliorl; |)i>s(ero- 
basitl margin e\(eliding oliliipiely upward io (lie posterior extremily, straight- 
ened or slightly emargillate; jtostelior exlreliiity ahrnptly rotinded to ineel 
the alinosl straight ]io,stero-ilorsal iiuirgmi. 

Iletween the axis of the body of ihe shell anil the po.stero-dorsal imirgin 
there is llpmi eaeli valve a rather hroail, shalloiv, Iml more or less di.stiilet 

basal mai'giii, and emiiiig at the eiiiari;imilioii before nieiilioned. 'niere is 
also a distinet alalion ii|)oii eaeh valve, separated front llie body piirlioll by 
a tolerably welfdelineil ailrieidar furrow. 

Siiifneo innrke.l by Ihe ordinary lines of growth, and afso by moder^ 

ntcly distinet eonccntrie. folds, I he siirfaee has a rather smoother «s|)Cet 

than is ttsltiil willi Hpceies of this genus. Height of an averagesi/.eil example, 
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from biwe to liculcs, sovoii and a luilf ((Miliiiulois; ,;roaloal bivadlli, ^^■ld.•lL 
is iioio' (III- l.asc, llvu .■ouliioo(i'i-a; loiislli oC liio;;,-, I hli1,v-M>v(ii oiillinu'lore, 

■I'lila slioll soincivhal voaoinblcs V. /)■«,;/;» Hall mid Mc-k, l,ul .lilVors 
from it ill ]ai»aosaiiij.- llio slialltiw radialiiii; furrow upon llio l.ody of liio 
valvo, and also ill liiiviiio- a disliiirl |)o»tmor rar, so|,araloil from llio body 
of .till! lalvo by an uiiririllar furrow. Il also rosoiiiblos an oNaoipIo of /. 
xlrialm Mantrll, in llio oiibiiiol of llio Hniillisonian liisliliilion, fiTOii Sa.Noiiy, 
but tho boakaofonrsporios an: nioro oli-valnl anil liiniod iiioro forwaril 
than Ihoy uro ill that s|iorio», /. xlrhlm h: al.<o wilhont llio slaillow radial, 
in;; furrow boforo nionliolic.l. 1 1 dilfors from /. ,//f/rr«/,,,v Wliilo in ils suiallor 
sizo, ils.suioollior siirfaooaiKlmorogiblmiiavalvoa, llial.i|ioaio»lii.iiil;.roiirMC.|y 
and oslravairanlly wriiiNlod. .'Sperillo naiiio .;ivoii in honor of .llr, K. K. 
Howell, who discovorod il while itoolo.rial of Olio of 111,, siirvoyini;. parlioa. 

/',«;«»« ,„lil hnlili/, .lloiirjV fork (Ironp: Lower I'olalo Valloy and 
Upper Pino Creek, (ilali, 

(Icniia /WKUil.A Klein. 

.Ii.-irirfii riirlmuit (sp. iiov.).. .Shell small, sliijlilly inei|uiialve, V(.ry 
obliijiie, (don;,oile, Ihin a1 all tin. niar.pns exeepf ihe eardiiial; anlerlor ivili!'; 
of ordinary' size and nhape; poslerlor wiliji. rather lar;to and Ion;.; both 
valves broadly but regularly oonvex; body of the shell broadest behind tjie 
middle; ailtcrivbaaal border broadly eoll\o.\; jioslerior oMreinily roitularly 
rounded; l>ostoro-dorsal border tiemly straijflit from she poslerlor border lo 
the base of the posterior win;;'; beaks of oriliiiary proiiiilieiiee; siirfaee ap- 
jiareiiliy smooili. 

the shell, lliirly4onr niillini<.ters; lin.adlh aero.ss Ihe widest pari of (he body, 
fifteen millimeb.r.s. 

'I'liis speeies resi.iiibles .1, UniJilUfcn Hlininard, but dillers friiiii thai 
speeios !o lis more .donoate form and more oblii|UO hill.;... liiii.. 

Pasilli,,, awl limililji.- (:|.,.|aeomis slrahi; soiilli of (fraud liivo/, .Middle 
Park, (Jolorado. 

(lemis AliC.V l.iinia-iis. 

.Irc».' (,V,o/riH™.s.;.s.(sp.nov.). Shell loniter lliim hiirh, mialeraloly tliiek; 
test somewhal massi\o; beaks depressed, siliialed near tlio anb.rior end; 
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iiiiiboiics Imiad; iuilcricr nicl n.miacd ,w .nil.lraiu'iil,-; hiisc iunii-Iv »lrai;;lit 
or v(M-v limiully .-oiivc-x, anil (iflni slipLlliM-iiiiii'iriiialc iilioiit llir mi.Mlrj 
])c)stia'<i-l)aHal l.oriliT roundrd U|nvar(i li. Ihf laisU-riia' cxflvinii y, ^xh'wU Ih 
nl)m|)lly iiiiiiidi^d I,) llic d„u-ii«ard >do|,iu.f, iioarly siraigid |,(,sliT(,~d(,r»al 
Iwrd.T, 111.' lalicr luniilli!;- all .ilKlisr ail;;l(. willi llic liiiiiru ll.mlci-; llill;;(l 
iiqiiiil ill luaidil l.iahoid lud-lliii-da ill,, ciiliiv Iciijilli i.l' llic ,Oicll, 

AsliM-lil. di'incssiiiii or liau.iihi;; cxliaids IVoiii llic himIm. iif ,Mcl. valvc! 
to lis base, causiii;;- llic sliv.inlikaiiiiN- ur sli;;l.l laiiargiiialidii (if llu- lia«al 
Ixirdl.HM-fimiiiiciili.MHal, Aiva m-arly ,ilis„Klr: l,li,;;v rallirr sli-iiik-a; liv„ 

oijtiit Icclli cniss till' siiriarc ,il' lis |i,istcri(ir laiil ,ililii|m.ly diiumvard and 
inward, and alinul an c.iiial iiiuiiIkt ,.I' sinallcr nnas ,a-„ss'llir anuaaiir laid 
alnioHl viTtirally; llii' iiiiKT unci ol' llio lalicv scl ul' Icclli bciii- Ma'y Kiiiall 
and siliiaual iirarly liencalli Ilia la^aks. 

.Sniraii- maikail l,y nrdiniiiy liin-s „f ;;i„«lli, and liy line la.lialiii;;- 
lines, ivliich an; olloll i.hsalllv. Lalnvlli, livii cciilinKdi r,i; li<.i;rlil, lliivly- 
lliroci inilliniftcrs. 

rosiliuil UIHI lijmlili/.--Anh \\r\U (irmip; (.'nalvilk., llali 

(ieinis i:\l() K'clziiis. 
Ullio fJouiOKOUt^ (s]i, no\-.).- Slirll clianiala-siiliclliptical in iiiarginai inif- 
lino; ilaltoned mill tliiii mIipii yiiiiii;;. Inn liaioniin^r jiHiIkiii^ iir aliinisl ayliii- 
dviwil with agn; dnrsal niai^iiii hroadly mnxcN; base naarly slrai;;hl.; front 
regularly roiniddd ; llm nnindin;;' nl' ilia |H)skiiui- end siinuwlial irregular, 
ill (•0iwi'i|licn(a. ill' Ilia |ilicaliiaiK of Ilia valves al llial ]iarl; lii^aks iilisok*', 

al Ihi' (Inrsniii in Ike yoiina:, ikr aiiala inaraasiiii;' wiili a;;T-, so llial it is \ary 
olilllsa ill till- adult slialk 

Kinlac-a of tlie antarior ]i,irtioii of tlia ,diall niarkial by only tka ordi- 
nary lines and kllnellalimis of ;,i'o«tli, liiil tlie |iosteri,.r |ii,rliiai, eoin|iri»iiig 
more llian half tlie leinttli, is markad by slronsi, more or k'ss irregularly 
ratliatjiig |)lications, whieli begin faintly a litlle Corwiiid of tile middle, am! 
inenjase gradually in strength to the jiosteiior and |iosleio basal nairgias, 
an<l ineroaso in ninnber by ti fen- liil'iireations toward those niarginsi ynrv^ 
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Jire several smnilor, short ones llial ciiil ;il llie |iosier'i doi'siil iiiioiriii. 

Lcng:tll of the largest exftiliple in ile- inllertien. sixiy^ihriu' iiiillhsuievs; 
heigllt, tlTir(y4ivem!lliinclers. Voilll];- exiini|iles li;n [• very (lillcT.iil |m]|jiir- 
tiiMis, iis W<H as a niarjrinal oiilliiie „t ilillenail sliapia 

■I'liia s|,ecie» (lillers ia,iis|iir,H,iisly IV.iiii any ellier iossil /;,,;„ kilmvii lo 
me, ultiioli.ali yeiui;:' .■Naiiiples „( il liave seie<. resenibleece le lliese of (lie 
reeeel s|iei-ies C. ii,»lli,iliri,llis. bill llie aillill siieehiieiis liiive ii ver\ .lilt'eieiil 
as|i<a'l. I( iMIfers from T. hrlHiilinilns Jleek, rrom eqiiiviilelil siriiln hi Hiiiuli 
iveslerii W>aiiiiiii.r, in' ils general shape and in llie pnsliinn a.ii.l illslrilmhuii 
of llie |iHeii(iolis, Ihey fieinir inosl eonsiiieiii.us on Ihe anlerior |ierlioii ol' 

J'asilion ('Ml Iviiilil!/. -I'liliil of h'oeks (lr,m|i; llpper Kuiiah, Ihah. 
Oeniis (A'lil'.XA l.amarek. 
Kubj;eniis N'la.oiiiTix.i Meek. 

Cjire.ua ( i'rhiiil'rm ) erala (s|i. nov,).- -Shell of medium size, siiboviile 
in miiKiinal oiilline ulieli a.lnll, hul siibeireldar when yoiinir, idhhous, espe- 
eially ihe npper median porlioii, bill scaneulial eompressed lalerally al (ll(! 
posua'o- basal pnrlinn; froni and basal margins regnlarly and emilimunislj 
rinmded; po-leru basal eMrcaoily somewlial abrilplty ronmlial npnaiil to 
(he slepin;:, laoadlN runnded linsleroaha'sal niarj(io; umbones eh'sabd: 
beaks small, in(an-visl, and pohnin!; Ibrnard; (loslercMhn'.sal marj;ili of eaeli 
valve Hexed slronjilj' inivard, so thai llic liin;|-edigaineiil is hidilen IVoiii 
sight by slflo view of ihe shell. 

Surface marked lo the ordinary lines of ;;row ill. 

niilliniel<a-s. 

I'„.»lit,„ ii,„l l<H„l;ijl. Sail Wells (iroiip; I'piier Kaiiah, llali, and llib 
Hard tslitliou, \\'yomiti;^ 

(leans 'I'l'IIXl'S (lakh. 

'funnis xplirnimlniH (sp. nov.). -SlKdl (draiKale eimeale, iiillaled in front, 
narrowed, and liiKaidly llallened beliiiul; beaks anlerior, imairved, adjaisad; 
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))osic^o-(lul■^^;|] jiiarglii f^loiiiii;;' lixnii heliiHil tlic beaks tn (lie poslrrior ex- 
treiDity, ami apparenily ra))|H'(l by a slender, aeeessory j)!ah>; |)Osf.Tior 

roiiTidcd, 1)01 ti lai(!ially and vcnieally; aiilcrinr *va|ie cniisisliiif;- of a iiiirnw, 
vertical slil lliai oenijiies the initidie of a soinewliai proniiueHl prujection at 
the mitoi'o-basai pimioii of the kIioII, whicli ]ii'nji'(iion has tlie sba)»e of a 
Noviliiin shield, la^ neon by front view, wlien bolh \-al\-ew an; in llteii- natural 
position; iimbonal fsroove di.stliui and innderarclv 'l<;«'|), i-aiisin;;- a distini-1 
j^i'OOve upon the stony iiLternal rusts of tin; sliell, wliie.h is of about (he 
same climeiisioiLs' and eliarafliir as that \\inch is left hy the radiadno- nnerual 
rib; besides (hese (.wo grooves, there is another, smiiewhat broa(ier furrow 
radiatnii!' from behind tli(S heak of eaeh \alve'fo )iear tin; postei'ior end, A 
broad, eake-h'ke aceessory ]>lato (■-o\'ers the beaks and thi; s|iai'e i)etwecit 
tiieui; and, apparenlly, (wo others, one ii]npn eaeh \alvo, oecnp\- the H]jaco 
betweou the iimbonal plates and the top of the Niu'nian sbield-sbaped pro- 
jection before nieniiom'd, 

Surface marked hy lliu', eoneeidric, raised lilies, besides fiie radiating- 
furrows before nieutioned. The masses of rock froni M"]iicti <aii' spceinsens 
were bfokeii out, eoutained what ap])0[u- to have been ealeareous, slphonal 
tulies, but none of tlieni were found fo be unmlstakahly (-onnecled with the 
.slndls, 

Lenj>'ih, thirteen inilhumters; ..reaiest hei-ht, seven millimeters; l)readlb 
at the front, six iinllimettn's. 

Position amUoad if I/.- — Bulphur CJn^i^k (Jronii; I'pper Kanab, Utah. 



(ienus JUIV'rOPIIOb'i'S .Mc^ek. 

l}h!/hplm-us-.MrH-;H.ii,.noy.)r SbelUubfnsilorm; spinnnoderately pro- 
duced, near!)- one-tliinl as h)ng uh the entire length of Uie shell ; volutions 
about si.\, convex, the last one somewhat largo, elongate, couaox, and laper- 
inj^- froni tile middle toward the anterior end ; suture iuipr<!ssed, and n]ion 

havino- the aspect oi'a second suture; lidds of llie rohnnrlla well dovrh.p.^d. 
f^urface marked by the ordinary liiu>s of jmnvfli and al^o upon the 
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spii-o hy MuuuTi.us Kiiiall loHgitmliiiul lolils, |i»nill(4 «ilh llic wliirlillv 

nblHjlin (lirci'lii.ii iif 111,- liiirs ,.f .;n"vlli, 'I'licsc i;,l,ls tq,] ■ ii|.„ii ill,, .lisliil 

porlioii only ,il' llui lasi vtihiliiiii, 

Length i.f th,i liirjivsl cxiHHiiliMil.hiiiu',!, hvemy live inilliiiu-U'iv; ili.iii,- 
(rtoi- ol' llui hoily \„lllli,iii, lw,.lvc lliilliin<-l,.r«, 

'l'lii« s|K'ci,'s ilill'iTs IVoiii /;. /,/(«,»,, .M,.,.!,, «ill, whii-h il is iisaccial,.,! 
in 111,' less r„l,usl iili.l iiinlv ,'l,,iii;iil,- I'nini ,,1' llii- sli,.|l, ils |,iv|)(miinially 
Icn^ci-siiin-, ,ii„n. (lcli<-ali-!liHl Ihici- ii,nrkiii,:s, „,i,l |li,. less iil,™|il .■(.im.xily 
„r 111,' vciliilioiis ii|,oii 111,' |„„xiiiiiil siilc „!■ Ill,, siilui.,., 

■I'lui s|K.,.ili(. 1111111,. is ;;iv,.ii ill lioii.ir ,il' ill,, iiiilluii. .if ill,. |;.i.iiiis. 

roxiliiiK mill Im-iilili,, I'liilil ,11' l!,H.l<s (li„ii|ii l!,.iii. liivi.|. \'iill,.y, near 
Ik.Uis Sliitiull, Wy.iiiiili!!.. 

(li.inis I'LAXDlililK (Im.llm.l. 

Kiil>;;-,'ims IlinivoMi.ii.M.rs AmiissIz. 

I1tiiiiirli!« (Ikillii/iiuiiilialii.i) Kiiiiiihemii (s|i. ii,n-.).-- Hliiill rnllicr siiiiill ; 
spir,. [hil or ii,.nrly sii, siiliii,' iiii|)r,.ssfil ; \,iliili<iiis li\„ ,ir six, nan-OM-, 
r(.,,iilail\- increasing, in Hizc In lIui apertur,,, bniarlly (.nnvfix iijiiin llu. ii]ip,ii. 
sill,!; jirripliery abrublly rornulotl to tlid broadly ,'Onv,.x iinili.r siil,., ili,. 
Irtller exiumline. oblifpielv ,!owiiwar,l ami Imvanl to fli,i w<:ll ([,.|iii<.il, iiioil. 
enitcly bmarl, an,l (U.rp innliiliriis. 

Svu'fac? inai.k(.d by oriliiimy lim.s of growlb. 

Diailiotcr of <!oil, l\v,.lv,. iiiillimolf.rs, 

FodtioH mil lixiilili/. r,iinl of I,o,.l,-s (h-oiip; I'lijior Kaniih, i'lah. 

(Ii.iiiis I'llVSA Draparnaiid. 

I'liijsil KaimlKiKii (sp. no, ,).. >ili,.ll ralli,.,. iiniler llu, avi.raito siz„; ,,.|.y 
olongalc; spiro oxk.ndcl : voliilions abolll sis, bmadly ,.,iliv,.x ; apiiliiii. 
YOry narroo, ,.n,liii,- sharply al its .lisfal oiiil anil abruptly rniiiideil al llu. 
jiroxiinal ,.nd. 

Tbi. spi!|.in,|.iis 111' 111,, i-ollrrlhin ari! all iiiipi.rr,.,l, bin ih,- spiscios, is, 
IK.Culiarly dislino-iiisb,.,! by ils vi.ry sl,.iiil,.r oloiij;al,. Ibriii, ils ,.xli.lidi.,l spii,-, 

Pimliim mill liimlilii. — Wt'iM of UiR.h.s Uroup; Uppi-r Kaiiab, lilah. 
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(Ii'iiiis lll-;i,IX l,iiiim.|is. 

lljUf Kuiinhcuvs (s|). nm:).- -Slu!!! h.iviii;; llie jfciicral (■sk-riiiil sliiip.j 
iiiul eliiiraclLT ul' //. liallhilu Siiy, l>iil. lu-siacs hciii!; roiisidcrahly aHallcr, il 

llracd, and it lii.s a siiiidai- lar.;-<. l,«]lli upon il» |Klrielal «,dl. Ill ndditioli 
111 llic lalliT tlinv iir<. lour sliciM linear iid,';iia ii|i(iii lliv iuma' siirl'aia- jllsl 
wirliiu Ihii ll|i|)c-r and iiiilcr |ioiliiii! iil' llir a]iciiiir(\ ;tl llili Hiav;;iii ol' whU-li 
llioy Icnulualo exioiioily, lial oxiciid imvavd in llio diKTlion of llic ivliorl 
IVoiii livo 111 lln-oo inilliiiKlriA 'I'lio lowoniiiisl ol' llicao siiiall riilp's is 

sliori-.'Sl, hill 1 V iironiinonl and Inollidiki- than llio (illua's. Only a siiijvlo 

s|KTinuai was ohlaiimd, and ihal is very iuiiicrloal, Il is ilosca-ilird and 
llainod hiTO hreailsi. iit ils value as sliowin;;- tlie srreal diirereiiliation of 
Ileleeine lyjios so early as llie Crelaeeons period, 

IWilhii, <,u,l lorulihi, -I'diiil id lioeks Croui,; I'lijier Kaiiah, Idali. 

(linns A.\(Uli:HA Conrad. 

.I,«;/|«™ rnWe (sp. iiov.).- Shell ralher small; spire iiioderalely idon- 
galo; volutions ahoiil seven, eiinvex ; snliire iin|.resseil ; will!.- iiioderalely 
lar;ie. eolilorleil, hearing; at ils exlero-|iosUaaor eiirnia' a laleilorm iiroeess 

wliieh poims haekuard in tile direeti it ihe s|iire; llie lailir herder ol 

this la'oeess and al.so lliat ot ihe ho.K of llie win;; eoininiionsly and hroiiilly 
rounded to llie exua'o imierior eorner of llie win;;-, wliirli is aliriiplly 
roniided; tlienei' llie anterior honler of Ihe win;;' exlends nearly slrai;;-hl 
inward lo a soiaewliat hroad eiirved siiins ailjaeeiil hi the e.dliniellii, ivhle.h 
siiias eorresponds lo Ihe anlerior eaiial in oilier speeies; inner horder of (lie 
laleiroriii |,r(iee.ss liroadly eoneave ; amriii'lueen ihal proia'ss and llie spire 
the dislal hordca' ot Ihe win;; is shorlly eoneave and a lillle rellexeil, siiit 
;;eslive ot a hroad |.oslerior eaiial, espeeiallv as llie anlerior email is more 
Ihiili nsiinlly hroail; inner lip |miv!ded with a disliiiel eallils, whieli in some 
eases at least exKaids heyoiid llie dislal end of Hie aperlnre aeross llie next 
vohiliiai; eoluniella iiol maeli prodneed in IVonl : vohuions ot Ihe spire 
min-knl by many lon;;itudhially ohiiipie liilils, wliieli exielld lo llie aullire 
on Ihe proxhnal side of the vohilioiis, bill not imii'li beyond llie middle on 
Ihe dislal sido, ini.i do not appear al all on the body ^dllllilm or iviii|;. 
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DiwciiiPnoxs Oh' M':\v t^i'i-uiRvS, l:M 

'I'lii. wh.ilo siirliuv i,iiirl<|.|l l]y line IvvuKiu;;- slrNv, lllii.'li aiv iiH.ir 
illsliiicl upon llic lusl vcliinoii mi.lwiii;;'; l,isl vulnlk.ll ;ll«. lluirk.»l l.y il 
liK.ilolllluly slr„ii|r ivviiKiii;; .■iiriiui, xvliic'li .■xlrluls oulwiinl I1)»,|| ill,, will.; 
mul i« uiiiliiHK.il lo iIh! iiiiiiil of Ihc. riili-ilunii pmcrss, 

l.uiiiilli, sistTOll lliillilm.|,.l.s; lilTUillll lUi.o.ss llii. bully v.illiliiili, ili|.|llll^ 

Tliis s|n;cie.s vdHUiiiljIes .1. .Imniriniii Mi.rk mid llii\il(.ii ill jji'iicral 
I'., nil mill siiifnceiiiarkiiigs, liiu il iliircvs IVoiii lliiil slull l,\ ils Im.!;!; milmiii- 
sinus, lliii iulliMition of the .iiiU.i-iui. Iionln.. mul ill,. i.,.|l,.xi„li orUi,. Iiiisli-rira- 
liiinl,.,. of Iho niii;;., mul als.i in 111,, ovm-i.,,! sli;i|„. of llui «in,;.. 

i;mliof, ,ti,ill«nti;ifi, .;;iil|iliiii. ('I'l.i.k dnmii; r|i|i,.i. Kmmii, I'liili. 

.Ii»./«ire iiii,hlhi«l« (»|,. niiv.). Sill. II ralliur iilmvi- inoiliiini si-/,,., siili- 
lii.silonii ; siiiri: i.|,iiio.mi.il iinil lu|i,.i.in,i|., willi iu.ili.|y slMiiiilil si,l,.,s, 111 ii 

IKiiiil ; Miliiliims, iii |. l|.n, |.imv|..\. llin lasl ,111,. iir,i|Kii.|iiiiiiilly in.iris ,.11- 

lm.i;.,.,l ihmi 111,, (illini-.s; siiiiii.,. iiii|ii.,.ss,.,l ; wiiio- Im.;.,., Imiml, lis i.iiu.i. 
Iini.ik.r iiem-ly slnii,;lil n|. sli^ililly ...iiivrx, lis mili.i.i.ir mill iHisli.rinr ,.,ii.ii,.i.s 
uliriililly i.iilliiili.il; iiusli.riiii. iKinl,.,. Iii.m.lii;; ;i slnm;;'. Imiiiil, liliiiil |ii.i.,.|.ss 
illmul iliiilniiy li|.|w|.|.ii lli|. spin, mul ill,. ,11111.1. iiiiirKili iil' lli|. will;;, llie 
rail,.,, iiim-g-ili 111" lli|, |,i.,i|.|.ss liuviiio- a ilirrrlinn piimlli.! wiili lliiil ,,1' llir 
i.iil,.,. iiiaru-iii 111' 111,, win;;.; |,iisl,.i.iia. Iiiirilui. „l' llir win;, i-iiiiuav,. Iii.luiii.ii 

llii. iMiti.v uiiniui. mul llii, liasii i,r llu. |ii uss, mul also i.,.;iiilm.|( mul roii- 

liinioilsly ninuavi. I'riiiii llin spiiT lo ill,. ,.iiil ill' llu, proi.i.ss; aiil,.riiii. luinloi. 
of III,' wiiu; liniailly aiul roiriilarly nMii.avii In llu, Ijaso <il' ill,' mil,.|.i„i. ranill, 
wliiiili is a|))ia).,.iiil\ r.lllii.i. sliotl. 

Suil'aii' of llu, volulioiis of llu. s|iii.,. iiiuilioil by uiiiiu.ioiis voiliunl or 
slig.lilly olilii|,u, f.ilils ,11. riihtos, wlii,.|i ilisapiioav n|ioii llio boily vnbilion 
mul wiliu-i lb,.s,: f„l,ls ai',. i.rossnl by iiiiiiii.niiis linn ri.volvlii;;. raisoil liiu-.s, 
wliiuli an. Iianlly visilil,. willuml llin aiil of a Ions, ..xu,.],! lluiso ailjaoi.iit lo 
llu. suliin.s, \vlti,.|i an, slnm;;,.,. ; lli|.s,. n.ioKln;;. liii,.s an. ii,.r,.,.]ilililt. upon 
tile body voliilioii, biii are \'ery faiiil up,, 11 llie win;;-. X,i n-iiih in;; i.i,l;,e 
passes out upnii Ihe win;;- I'l'oin llie lioily vnbilion, .Mub as is eoiiinion njMiii 
dliells of tills ^I'eiuls. 
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122 ISVKUTIOBUATK I'ALKOXTOLOCV. Lwiiiiii. 

the iviiig- mid IkhIv vclnlioii, Iwimlj-iiiur iiillliuu-lcrs: iliaiiifler oftlu! li.iily 

vt.Uilioii, lifU'Cll luilliltKilTH, 

'I'hin ,i|)wii-s (liircvs IVuiii iill olluTs li.owiL (o III,' liy lliv. iin.jci'linii „l' 
Ihd imU-r honliT ul' liui win- lii'yoiid liiii poslcriiH' |m«-css. 

I'^MlhiH audlwMliljj. -Siil|iliiir Civuli (iiTOiii; l;|>]Kjr Kiiiiiili and ,Siuk 
Spriilg, i;iilli. 

(Iciills IdJXA'I'lA (liiiy, 

l.uimlia IIIiilKmis (»|i. iiiiv.).- -Sliidl irlidiiis,.; spiiv siniill, m-nl,.. bill 
liol lilllcli i-Mi'iidrdi voliili.iiis iiIkmii ciidil, llic hi»i uliii iiiiirli ilillali.d, 
Hiitiiiv iiioili-raliily iiii|iiv.<s,'<l ; aiKTIiin! «ciiidiiiiai-, siaiivwiial aliniinly 
roliudwl ailloriiirly, (lalliis „l' llic iiiiiar lip a|,i,areiilly mil milcli lliirk.iiU'il, 
but thicker aiilciioily niiiii poHliiiUiiiy, Suilaac imiikiHl Ijy Ilia ordiiian- 

lillOt* of gTOWtll. 

Longtll (Vian liia a|ia\ In llui illiliaina laid »( ilia apailmr aliiml lour 
ceutiniotora; diaiiialar aliiaii lliraa aauliiuafris. 

I'cisiliui, nwJlfjmlih), Sail Walla (ln.ii|i: (Joalvllla, L'lali. 

(liiiiisdOXlOnASIH l.aa- 

(SmialmHis CIchmu (s|.. iai%-.).— Slujll lara'o, ;;Tadiinlly lapiaaiig' IVoiii llio 
Inat vohilloli to the a|H-x, Ilia aiilas of Ilia R|a'aa liaili.r only alla-lilly aouvas; 
VDlulioils a|lliaiviilly iiiiia or Ian, a-radually !iiaraas!i|a ill a!za, ilia la^l ona 
ilol lii'liiit proportionally laraar lliaii Ilia olhars: siiliira aliglilly linprasaad; 
sidas of Ilia voliniuiia n'aarly (lal or ali;;litly aoi.vax. ilia oiilar uud antariov 
aides ol' Ilia last ona tiloadly and ra<;ailar!y aon\ < x; aparllira ovate; oilier 
lip broadly .sinuate. 

Surface of llio spire marked by slroiia lonaitiidiiial or slialitly llaxad mid 
oblicpie ridaas or folds « hiali disappear toward llie aparliira of Ilia lasl volll^ 
lion. Upon tlie ailleiior siirfaaa of Iha lasl lolnlion liayolid llie dislal (aid 
of Iha a|iartiire, lliaro are several slighlly raised revidviii;; lines, and llie 
editas of the \ eriiaal plieations ai-o also sonietiiiies seen lo be faiiiliy ereiiu- 
littad as if liy iiaapiaiil revolving lines. 

The spiaiiiaais of llie aollaalioa have all kisl Ilia a|Hsy bnl Hie l(ai!;lh 
of a fall KToivii one is asliiiialed al live eellliiilelers; diimulier of Ihe last 



Hosted by 



Google 



Tills is the l!ir;;csl spcnim (if (l„i,i<,lumx kiu.mi lo oc'ur ill IIhj l.u'nlity 
wliiirc II was i;,imil, mid wlilHi has fiinilslu'd lhnii> (illicr ilisliiirl sjiirii*. 

Till' sptnllc, iiniii,' is givi-ii ill luiiior cif Mr. W. (Jlchimi, division Cll- 
giiiwr 111' till' lliiiiiii I'iU'llir liiiilniiiil. 

J'o^iilim, uihI lonilili/, d'liiiil iif Hui-ks (lriiii|i; liciir llivcr N'lillcy, iRinr 
Jhdlis Khilioii, Wyoiiiiiijr. 

(.V,„«./,n.s;.vr/„7/,sW,.»/TO(s|i. iiuv.).- -Slicll iiriiiciliiini sizr, jjTiidiially lii|iM'- 
iiijr I'lX.iii llii! lasl voliiliun 111 lliii aprs; viiliiliiiiis alidilt .si;viai iir laglil, tllosc 
of tlie spire slighlly ciiiivrx, llir lasl our liroadly roiiiidoil lo till- iiiiliirior 
end; suture impressed, the apparelil iinprission lain);' iiiereased liy llie jirii-- 
joetilig- fold of tlie distal eilc;i. of eaeh vidlllion, ivhicli is appressed a;;aiiist 
the priixinial eil^e of llie next preeedin;;- one. 

Surfaee marked by iiiiire or less ilistiiiet longiludinal, slijiluly lieni folds, 
wliich are crossed by several revolving linos that appear only npoii Itie folds 
and not lietweeii tliein, {^'ivinji' them a knotted or ereinililted apiiearanee; 
anterior surface of llie lasl \ oliilioii also marked by dislinet riiised revohing- 

l.ell!;1li livenly eio-lil milliinelers; diaineler of llie lasl volulioii, nine 
niilHiiu.ler.s. 

'I'iiis speeies dilfers from (I. rJin/mlh .Mei'k in lis miicli lar'.-er sine, 
niuell greater apieal aiigde, slraig-bli-r sides, and ill llie delails of lis oriiamell^ 
laliim. 

I'li.vlhm (iwl lomlil,!, I'oiiil of liiieks (Iroiip; Bear liixer Valley, near 
Mellls Station, W)-oiiiiiig. 

(leiins VIVII'AIH.H .Monlfiirl. 

Vii:i)MI)l'S l'a.ii//)ulrl!cii-^/^ (sp. iio\-.).-- -^iliell elonrale-lroebifiirm: spire 
eonsiderably produced in llie case of some of the e.vilii|iles, bill less .so in 
olliers, convex-ecniieal, diiiiinisbiiig more rapidly near llie a|iex lliaii al Hie 
proximal lialf of tliesbell; apex acute; volilliolis alioiil six, llallelleil upon 
the outer side, es|ieeiiilly tlic last two voliilioiis; aiilerior side of llie lasl 
vohitiim broadly roiiiidcd and forming a more or less dislinet angle « illi lli.i 
outer side; the distal side of eaeh volution concave lo receive I he convex 
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124 JKVKKTKnH.VTl-; PAhK()N'r01,0(;V. lu-nin-:. 

|)roxiiii;il sklu dl' Ihe next jinTi'diii;;- one, but projiM'ls a liltlu iH^yoH.l it so 
tli;it ;ui angular slu.itlrlor Is funiK!*! lipmi the |in.xiinal si(k; of liu; Htiiun'. 
Ajjuvtiiiv subtniH'ilntl in nutlint-. 

liiijnito, raised ru\'nl\ in*!' sirias iipoii bolii ilu; oiilcr anil antc^rior sides uC 
tlio volutions. 

Thoro m considcrahk; variation in llic llaliriiiiig- uT llu- oniw sidnoi'tlio 
volutions in diffei'ont cxaiujili'^ mid in diilVri'nl parts oi' ilic siinin i'\ani]ilc. 
Tlic voluiions nrar llir ap.'x -if all llin shells ;nv usually <-onv,.x and n.,! 
nnudi if at all ilallrncd; in sniuo casus the nuli-r sid^. of jIh! last volnfion is 
broadly .-ouvi-K, winir in nilirrs it is nof oiily ilalf<'nrd bnl a lillU' concave, 
especially the pari nearest the suture. 

Lcnj^lli of an avi-ra,ue sized exanvjile, thirty mininietcrs; d'aniekiv of 
tin? last \olutloii, twenty luillinicler.s. 

(IcuusUDOXTOISAHI^ Movk. 

(hhn(<>l.ni:m Imrdmmlw. (.sp. iiov.).- Sheli .,r mcdiuui size, soinewliat 
robiisf; viitutiiins six oi' seven, regularly convex; sutni'e lainiK" iiiijiresset]; 
surface marked by souii-wliat stTOilg l(5li<>iludiiial folds wliirli end a( the 
suture upon th« proximal side of flic \■obl!I(al^^ uf the .spire, hut do luil (piije 
roacli the suture upon the cllytal siik-, and upoii the last \olufion tlu^y file 
out befoK! reaching the anterior end nf she shell; \\\v whoh; hui'face also 
marked by somewhat coai'se revolvin;;- raised lin<>s, which in crossing' the 
louyitudinal folds give them a crouutated appearanci!. The njvohing lines 
upoH iinarrow spafio on the proximal sidi; ol' ihe suture, ami also upon the 
space hi front of the revolving furrow ol~ the culuiueUa, are liuer than the 
ntluirs. O(k.nloi<l process )!0t very prominent, forming a. small .-nigular pro- 
jeclinu at (he eud of llie revolving fum.w of the columoha. 

Length, tliirty-seveu millimeters; diameter of the last \-obMion, iweuly- 
two millimeters; but those proportions vary eonsidei-abl} in dilierent shells 
of the species. 

Pomtion ami haiUl!i.-—\\nu[ <A' liocks; {iruu]i; two ndles west of Point of 
Rocks, "Wyoming. 
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M o 11 u !> c a . 

Conchifefa. 

(I(4iiis I'NIO Kotziiis. 

Uitio pc/nuiCi (sp. ii()\ .).— Slicll wry larji'c, lraiis\('rsi!l y eloiifi'iitc, uiodci'- 
at(.ly thick; lest ,i,;Nsiv<i: i)asn] aiui dorsal inar;;ii!s .Hl,|,ai'i.!I..|; itic laitcr 
broadly l)al slijililly rniivcx and i\u- foniirr nearly sirai-lil or iu'iiily ciiiar.;;;.. 
naif alioiif, or a lillle lioliiiid the middle; IVont abruptly rounded; poMcrn- 
dorsal and posU-rohasai uiar-ius s<nue\vlial al.rnplly rounded lo ihe pos- 
terior niJir<>-in, giviiif^', in some catiOs, a suli!i'iiini;itc appearance lo ihe po^erio:' 
Olid ol'tlie shell; boiiks depressed, slluatcnl near the anterior end; umhones 
Iji-oiul; l!iii;;e mawsiv-e, both ciivdiiial and lateral leeth belli};- very slroilf;-, 

Wurlaec! a]i])ari-ntl\ marked in no ot)u4- mannei' than by the Ordinary 
liLiesmid imhi'ieat!onso!';;ro\vlli. 'riicuiuier prlsmaiic hiyer Is well jireserved, 
and the undjoues, hki! thosiM.i' all ibe speeies ol' i:»io 1 have exanihuMk bom 
Ihe .Mesoz(dr and (:euo:co;e strala oi" ihal r<--ion, appear to hav,i siiin-r«-d, 
while liviufi', no (a-osiou, su(di as is conunon in the ease of ihe i-eeimi I'nid- 
llidao of the .Mississippi and its Iribiitarles. 

r,<m!.th of t!i(^ largest example in ihe colleelion, !iae<;u e<;uli!ni;(ers ; 
height of the same, seven and a ball' eeuiimeiers. In ihe ease of yoang 
examples the length is proporlionally greider. 

This species may bo readily clistiuguislied from all olhers at all Hkely 
lo be eonfounded with it by its great sis^e, elongule foi'ni, and its snbparalhd 
dorsal and ventral margins. 

I'oaiiion mid UcuUtij. — 15itt(;r Chvek ({roup; ISIack Ibillcv^, Wyoming. 

I'iiio proii/ielkus {sp. nov.),— Shell small or of meibuin si/.e, obii(]Uely 
siibnvale in marginal <uilllno, mnderaUdy thick, ihe grealesi ibii'kuess being 
a little below tbe mnboues; lest raiher llilek; undiones ])roniinenl, direeied 
forward; beaks C!U'\-od Inwaril and foi-wavd, reiU'liing as far as, ov a liule 
farther than, the frosit of the shell; front broad, nearly perpeitdiniiar; front 
margin slightly convex above, but abruptly ronmliid lo ila; l)asal margin 
below; basal margin broadly rounded, or soinelimcs a llltlo stniighlenod at 
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I2() VNVHliTKnKA'l'K I'ALKOX'i'OI.Od V. r»iim.. 

tlio iLii.lillc; p.Mtoiidr oxticniity iibniplly miiiiilnl; ihiranl mai-jjiii liroiidly 
nHlll.lca..hlii|Hcly .!(>winva.ill(illii' |]ii,sl(Tior iixlrcinily; llie ,l(.v»iiiii nC cacli 
v::Ur cluviiU'.l mul its Hiiirjriii lloxcd inward mid ilowinvnril !(■ llic cairdiiiid 
ligmiiuid, so iImI iIic lidlcr is liiddon IVom siglit hy sido vi,>w (if tliis sluiH. 

Siirraco marked hy i!u' ordinary lines of growth and by niuiieron.s lino 
radiating stria', wlileli a|i|i(^ar also in tlio snbstaueo of exfoliatod ])or{ioH,s of 
tlio tost. 

I,cnjrtli, live coutinietia-s; lioigln from liasii lo iindiciiios, lliirty-sovoll 
milUmcters. 

This spec-ios is of the rypo of /■'. rlart'^ Laiiairck, which it niin'h rosoio- 
hlos in general aspaet. It is so .lilVi-renl IVoni any other known spoeies of 
(///iV, in the 'I'laaiary reeks of ,\nnair;i (hat it eannot he mistaken for any 
of them 

Pmilmi iuiil ImvlUii, -liiKer Cr.x-k (JroH|); Black Unties, \Vyoiniii!;. 

Huh, l,mrli//„i,i.illius {«p. llov.).^.-Sli('ll small or of mediiiin size, some- 
what gihlioiis, snlicircidar ill marghlal onlline, llie. length and height heiiig 
iihoiit eqnal ; iimholies broad, not pvomineiit : beaks depressed, sitnaled 
near the middle of the dorsitin; po.storo-dorsal pm'iioii broad, depressed so 
that rotiiided iimbonal ridgos aro forniod, whleli extend to the jioslero- basal 
oxtroiiiity, iiild the liiiigi) ligament is liiddoii from sight by side vieir of the 
.shell. 

.Stirhice marlu'd only by the ordinary lines and laniellatioiis efgTowth. 

Length anil height of the largest example di.seovereil, each hn1y fonr 
inillimetcTs. 

■I'lii.s species naiy be reailily ihstingni.she.l from all others by its sub- 
eirenkir, margimil outline and its extrenndy short and abrnplly-txntnded 

piislerior. 'I'he shialness of the |)oslerior peril Iocs not a|ipear so con- 

s|iienon.sly in tlie young shell as In llie adnll. heeaii.se (he addilions hy 
growth are made more ra|ii.lly upon the basal and antero-basal borders 
than elsewhere. 

I'mUiou and hmlUy.—Wiiiov Ci-aok Oroiip ; ISlack I'nties, W'yoniing'. 

lllilo Shoshotieitffis'^ (sp. nov.). — Shell of ordinar)- size, hriaidl v .slilioh 

* 'I'll,, Ki. i;all,'il liilril iiii'ihi is „i,|,hol bv ll"! lnil„ii,s l!|r,iM,'lv,'s 1„ llj.'ir i-uiea,',/ or Inml, nut 1,) 
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ll|illcal or siilKivalo in m:m/nrA (iiilliiH. ; vnlvcs nLoilcratvly mhl somcn-liol 
vco-uliM-ly convox; tcsl h.iI i,ia»sivi, ; ,\,mn\ nini-in Imai.liy arrlml ; IV..„I 
margin j-ogiilai-ly roiuidt!(l ; Ijasal marg-in hroailK- anil ri'iiiilarly idinalcd ; 
posterini' margin wnmowliat aliniptly ronnrlcd, Itu' pii;;ti]ni-dmsal pmiloH 

Ili.slcricH- (ixlrnnily ; lic-ak;i«Tll (Icllnivl, hill iiul ]m.miiH.|il ; iiiiila.iics 
limailly .■nnvrx. 

SiiHaia^ marked l)y llii- .inliiiary Uiies aial laiia-lialiiiiis i,l' itiinvlli, 

l.c.iglli u( tlic largest ('xaiii|ili. in llie laill.Tlidii, iiialHy scv.ai .■cnli 
mcti'i-s; lieig'Jit of tlie .sanu?, Ii\c ia>ii(iiiiriias. 

'I'iiia »|)ccics Ijcars some lesoiiililaiirc I,. ('. Ihii/ilrni .Meek, IVniii llio 
Bridgor Groil|i, bid dill'i-iK I'roiii Had s||[aai'» in ils larger size, ita (amvox 
instead of wtraiglil dorsal niandn, its ratlier more iironiiiieiit innbones, and 
its gre der ]ir<ipor.'iohate lieig-lit. 

/>a,;/m« nml Ivrulibi, r|)|a-r(lveen IJivia' (lroii|ii I leliry's k'ork and 
Alkali Stage Station, Wxeining-j also in l.oiver (ireiai Itiver ( Ironp; «esl 
sidl! of Snake Hiver, six miles noitli of .liinelion Jlonntaiii ; (dills, lour 
miles norllieastivard lion, Vermilion (,'an.m ; and Dry .Mountains, Xortli- 
west(?rn (,'olorado, 

(ieniis COIililCri.A Wihiroldt, 

(Jmbkiilii I'cicein (sp. nov.).- -Shell rather small, snhellipdeal ill mar- 
ginal outline ; \alves thill, slightly Init somewhat nnifornily eon\cx ; heaks 
sniad, not promiiieiil ; eardinal and latiaal teelli well developed; both 
anterior and posterior latci'at teetii finely erenidanal transvin'selv ; middle 
(airdinal tooth of caeh valvo having a shallow ^■ertieal groove along ils 
midille; a very faintly-raised ridge extends downward IVoni beneath the 
beak on the inner surface of eaeli valve, and dies out belbrs- reaihing 
the basil. Surface, nearly smooth, but marked by line lines of growtli. 

Length, twcntj'-three millimeters; jieiglil, from beak to base, lifteeii 
millimetovs; thicknos.'?, eight iiiillinietia's. 

This shell dilfers from typical forms of Corhhxla m ils elliptiiail cait-- 
Hiie, shg'ht thickness, and in the delicacy of the test. All the sjieeies 
aHsoe.iated with it, except ati oyster, are exclnslvely marine forms. 
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]:^8 invI';ht!';i!j:at1'; PAM'ioN'roLCicv. iw 

Specific nam*! given in lioiioi' oS' I'lnl'. J. W. Pinvcll, ;i(:c>li)j;ist in riinr^^x: 
of the Second J)iviKion Unilcil Sintcs (lr(.li);;ifnl nnd (icnoi'apliicnl Sinvey. 

I'h^U'mt tnul loraiih/, 'IVniiai'y slral;i, pnilialil)- laic l';i>ccnc; liijon 
jiaain, tiirly miles casi cl' Denver, Colorailo. 

Gcnns IMSiniI'M rfcillcr. 

Piskfhim fiagutatum (si). no\:)_- -Klicll saiail, suljcircnlai' in niat'jHnal 
outline; anierinr si.le slifvhily lon;;er than llie posleric.i' ; valves inllaled, 
llle eiaive\ily IVnm beak In liase hein;; scanelincs irref;ulur in ianisei|Uenee 

Saiface marked hy erdinary lines iif .oroulli. 

I ;;lli, live niillinu'lers! heighl, live ami a liair millinn-lers ; lliick- 

ness, live and a half millimeKm. 

I'miliwi null liiralil}/.- liiin-r Creek (Srmip; Alniy ccial miin-s, near 
Kvairsl.m, \Vy.anin;v, 

Oenns .M KSODIOSM A Dealiayes. 

licsoihsma .lihltlipi (sp. nov.). — Bhell .small, sulanaSc! or snhlriliedral iji 
njavgiiial outline, moderatoly gibbous ; umbcmal riile-cs sonae\lial dislinel, 
the posterior ])air more so than the others: nmhiams ])ronnuenl : heaks 
small; holli anhTua' ;Hnl peslerlnr laieral leelli well developed iual trans- 
versely siriidcfl, as in (hrkiail'i : earlihigxi pit la-nemh (h<! l.eidi snndl ; ear- 
ilinal tooth in (ioid oC it rather snnill and V^lntped ; palliid sinus <lei'p ; ' 
nniseiilar m;:\r.^ distinct ; right valve unknown. 

StU'face ILcarly smooth, mal markeil liy very liim lines (d' !;r,nvth. 

J.ength, ;lhont one eeldi)neter; heia'ht, ;ll)ont si.\ miliinadia's. 

TIlis shell dilfer.s tVom ;y|aiad fmiirs »t M,-s,,<lr,„,« in its V slaiped ear- 
dinal tooth, trallsver.sely striated hOeLal n;clh, and .loop pallhd sinus. 

Spoeific irame given in honm' of Prof. f. .\1. Ilishnp, of Hidt l.iikeCitv, 
Utah. 

PosUion (Hill Idc'iI'Iij. — 'revliju'v str;da, probably kde Mortsiie ; ISijou 
l!;isln, foit,' Miih-s c;ist of Denver, (Johmnlo. 
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DUSCIill'TlONS (IF XKW Sl'KClKK. 



(Semis COHHiri.A liniKiiiciv, 



(hrlmla ™/)«)«'(/;™ (tp. ikiv,). SIh'H "I' (inliiiiiiT slw ; iMiiri;iii,il (.iil- 
linc siililrilu.aKil (.!■ Kiilmviilr ; miIvcs only slijrhlly iiiicqiinl; b.-ak.s roii- 
tigll0ll«; umboilcs iiiniU'nUcIy siroillilicnl ; lirai^s iiici\i'\ i'll and dirccii'd a 
little fonvavd; IVoill (ilili(|llcdy Inmcale, cciicavf, la'cidachi;; iiidisllually. 
(ttifmed aiLtcrtor imdmnal ridgew; abt'Ujilly roimded tielevv In iIk. basal 
margin^ wliicli is bnatdiy romuldd; ]Hist<!i-i(>r extromily- Iniv, |in)nnnaiit, and 
sliavply roiindiMl ; |inst(;ro-(loraal mar/^-iii slopin|>' fi'niii tlin doisuiii in ihn 

dnivmvin-d, iimdmdii;; a narrow, shalloiv farrow, bord(aTd 01 aacdi side by a 
HOinewliat laoniiiinni ridac, wlLinli extends frian beiilnd tbe beab to the 
posterior extrendty of the sliell. 

Sllrlhee marked by imnaa-ons, 1 ;: ,„■ less slronnly eli-valed, ecai- 

eelilrie Iblds, wllich disapjiear lainre rearldii;; llie aiil.aaor and posterior 
liiargilM. lielwecn tliese folds, and iipcni liaise |jarts of llie snriiiee 
unmarked b\' lluan, llie ,ai]1'ae,' is marked lj,\ ordinary lines of irnraib. 
LeilgHl, tivcniy-live milliliielers; hei.ijlll, i'i;;lneen inillimelers, 
Tliis species closoly resemliles ('. tni'l(/n- Meek, froin the I'oinI of Uoeks 
(iroiip at Rock Springs, H'yominit, but dilVcns from that sp.eies in its less 

less sharply ele.valed, eoneenlrie ti.hls, and ill uanlin;; llie peeliliar (lalleninK 
of the ainliones lietiieeii llie iioslerior and anterior iiinlional ridm's ivliieh 



7^ii,s77;0M ((//(/ /06'«/;Yi/.--l{itter (Jreek (jroilj); I'oinl of lloeks, Wyoniinjr. 
Gasteropoda, 
(ieiiiis Ki:C{;lN'k;,\ Drapamana. 

Siuxbmi i.ifpilUxiiim (s|i. nm-,).- -Sludl rather small, ovale or snbelliptieal 
ill lateral lallliiie; s|)ire niiimie bill ]nianiiieiit; last vohltidii nliieli expanded 
and broadly eoiivex. 

Surface marked by tlio m-diiimy lines of .;nnvtli, and, iindev a liais, 
faint, close-set, revolvina' striie are to be seen, 

l.en<;dli, eleviai millimeters; breadth of apei'tnre, six inilliniclerK. 
!) I' o 
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[30 IXVKIiTKItlJA'I'l-; I'AhKOXTOIAKiV. (wirm:. 

'V]m Hpecios poasesHCS pc<;uliar inliircsl IVoin ihv iisct Mini il is Slsc i'wAt 
Hticcium that has beoii discovered in llu- Tci-liai y s(i-ala nI' llial giv;il rcj!,ioii. 
Although thovo are so i'ow salient, specific cluu'acter.H in niiy speeit^s ol' th(! 
genus, this shell may be I'eadily t'ccogniiied by its miimt* spire, tho length 
of which is only a \-ery small ]iart of (he ftfll length of the shell, and also 
hy its broadly coiivcx last volution, 

IW^UmKau'l loralilH.. -Upper Crecn IJivc-r (iroiip; Alkali Siage Station, 
tweutyiwo niih's ni.Hlnvwaril from Crc.'ii IJivcr Stali^ni, Wyoming. 

Ceniis IIKLIX ],iinia-iis. 

Ilclb- liiwrin (sp. nov.).- -^SlioU of mi-ditim sl/c, sidirnnical; volutions 
about five, moderately coiivcix; sntiuv sliglilly iinpn;ssed; spin; <>onsiiU'rably 
produ(xdfor a species of this geinis, i^ipial in length lo about liuvK'-sevonths 
of the oniii-e length of the shell; proximal side of the last \elulion broadly 
and eontintiotiMly rounded from tho outer side; und)ilii'us small, rather do<'p; 
outer li|) unknown; aperture oblique, broadly snbovate in mitline. 

SiM'faee miirkcd by Hie m-dinary distinct lines of growth. 

ro<:ttm} awl twaJihi.- Low<t (irc^en Uiver ((roup; iiiglit miles b(;lo\v 
CJreen River Station, Wyoming. 

lleJlc pcriphcria (sp. nov.).- -Shell of ordinary size, sublentii'ular in 

convex hetwec^n the .-uiiures; the hist volution al)niplly, almost ang-iilarly, 
rounded at the periphery of the shell; underside broadly convex and rnunded 
sharply into a sinall, deep umbilicus. J/ip ap])areutly uol n'ilexeil. 

Surface marked by the ordinary distinct lines of growth. 

IVriiiheral dianmter, about fifteen millimeter.-^. 

I'osUioi) ami /'wa/ili/.-^-Wittoi- Creek (ir.uij); south base of I'iue Valley 
Mouniains, I'tah. 

Ceuus l'ri'.\ Lamarck. 

P»iW 4HC0/«/« (sp. nov.).— Shell SMiall, lunvted, regularly fapering to 
the apex; voluiion.s about six, {'oii\-ex, regularly increasing in sizi! io tiie 
apertiiro, the last one not being' contracted; sutnre impressed; aperinri- stdi- 
ovato m outline, its lengtd a little more than one-third thai of the whole 
shell; outer lip fliit;kened! reHexful, 
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i)K»(;ini"nONW ok nmw wpMiii^'.H. |;U 

!,ci!gtli, iivuiiiiiliinrleiv; iliaiH<'(cr of iasi volulloii, two iiiilliiii(;teiu 
'!')i!w s|i('ci('s is of ;i1him( llic saini! sizr as i1h; rovonl s|)c.-ics /'t'lni fa/l'i.r. 

Say, and i-losely ivseiisbli-s ii in Turm ami ■snierat cliitynctiT. 

PosUion ami loculil;/.— \'\)\n'r (Irci-ii i;i\-('r ('i-onp; liniryV; l-'ork, Wyo- 

miii;^', where it; is asaociaicd wilii liic followiiif;' s|)i'('i(-s; 

I'llfd arcniila (sp. liov.).— iSlioll miimlc, o\alc; \i)liiliiiiiM live or six, con- 
vex; sutviro impressed ; aperture foiifrarii'il; tci'lli ol' liu' a|>ri1ni'c unknown. 

Length, two millimeters. 

'L'Uis shell is of about the sanio size anil shape as VeHiffo ovaia Say, and 
ill general aspect it closely resembles that sjiecIeH. It appears, however, to 
bo a true piii»;i; at li!;iHt tlic diaraHer.s wliieh siiouhl Ki'i)ara(o it iVoni that 
genus are not apparent. 

Posifioi! uiid locolilfj.- -L'ppor (Jn;on lii\'er (l!'on|i; (li!nr\'« I'Virk, ^Vyo- 
mhijj. 

(fcnns NI'-JM'l'iXA i.iuiiaiTk. 

Nrytibm nJrU'nx-afa (sp. nov.)..-.rtholi small, siihovale in lateral uiitline; 
volutions three and a half or lour, re--ulaH \ cojivex: spiiv short, as is comniiHi 
in this ^"emis, Imf somewhat pronuncut; suture sli;;'hl!y impressed; a}iei1uri! 
semihniar; inner tip broad, |dain, flat, its inner ed;(c nol clearly aww, \n\\ ii' 
crenulati'd af all, it Is not conspicuon.sly so. 

Hurlace marked by nunua-ous raised, revolving' lines <d' uucipial sixc, 
wlueh inereswe in uunibia- ii>- Implantadnn as fhe \'oht(ions increase In size; 
tlie revolving lines crossed by the usual lines oi ;;rowth, which give ilui 
siniace, upon some parls, ai least, an indistinctly caocellalcMl appearance 

Greatest diameter of the largest example discoA ered, nine mllllnieter.s 
h(%ht, lying witli its itpeHun^ upon fhe table, live millimeters. 

Position <m<U'K(dHij. Piitter < 'reek (iroup; lilaek lUiiles, Wyouilug. 

(lenns .MKI.AXIA Lamarck. 

ISJeljnnn /.(nmnh (^p-mw).- -Bhell large, elon.;'ale; volutions appan-utlv 
eleveu or twelve, nnif.u-ndv increasing' in si/.e, moderately convex, In^ariug 
a revohiug row of pnuninoj.t, slrooj;-, oulwani projerling, laterally sharp- 
ened luberrles, which extend from llie apex io the aperture; snlun^ linear; 
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I:i2 iN\i-:i;'n;i'.itA'ii-: I'Arj'ioN'i'oi.oc.v. jwnm:. 

Slivfiu'c nl' lh(! vc.lllli.iils on ill,, (lialal si, I,. „l' 111,, nra- ,)f liilKirl,',, willunil 

imul si,l,. „r 111,, n.iv ,.r nil.,.irU.« mark,.,! In iHim,T,iiis ,.|,.v;il,.,l, slijilillj. 
«-,lv,i,l, r,>v„lviii!i- siri,,., wliici, ,liv iiii.iT .lislii,,'! ,il„uil iiii,l«,iy nl' llic s|Ki,'<! 
lliiiil ,.|«.wli,iv, 1111,1 ,ir„ viTvchiH,. l,,;:vtli<Tli,.;ir ill,. ,.,iliiin..|la. Oiil v llmi,, 
iir lour dl' lll,'«. slriiV ,i|,|ii.iii. ii|i .11 llic i.iliiliiiiia „t' 111,. m|i!i.i., Ii,.,.;iiis,' ill,. 
n.iiiiiuiiU.r ,iri. ,.,.v,.i.,.il by ,.ii,.|i »ii|.|.,.i.,liii;r v,iliili,,ii, A|i,.i.|iir,. ,iviil ,.r suli- 
,.|!i|Hi..aI; oiil,... II]i liiiviu:;. 11 Imuul, ..illilllow li,.l,.|i, 111,, n.ln.aliii,;. aii;;l,i iif 
\\-lii,.li is ,ipj),isil,'lli,. niM- ,.rialii'r,.|cs, aiitlTHir iiiirlloii in,),l<.i.(iu.|y (-.\U'li,l,.,l 
an, I ahniiilly i.„iin,l,.,l 1„ 111,. ..oliiiiK.lla. 

I.i.iiiilli, al.oul iiiiK. aii.l a half <-,.iiliiii,.I|.i.s, wlii.ii i-iitin.; ,liaiii<.|OT of 
111,, last \.,>liiii,ai, iwi'iily hvo iiiilliiiu.l,.,.,,. 

Tliis s|i,.,.i,.s Is iii,m. iii.arlv likii a Ira,. .i;,./„„/„ ,il' 01,1 W,ii.|,l ly|K'liiaii 
any nl' ll,,. s„.,.all,.,l M,.|iuiia)i,, „f X.iilli Aiiiiii,.;, willi wli!|.|i I am ac- 
,,i,ainl..,l, 

;'„.v/;ou „/„/ l«,;ilil,/.- -'I'lTliary slrala : Cr,™- Cn'vk, Cil.irail,,, u'lu-n" 
il was ,.litniii,.,l hy Mr W. ( 'li'liiini. 

(l,.liila inniiOlilA llai'liiiann. 

Il:i,/:«lm nrli: (s,,. n.iv.). - Shnll small, viTy sli.iuli.r, si,l,.s „f ll„. spivo 
slmi'i'lit ; vol, Hi, ins |.,iiivi.x, a|i|)ai.,.iill\ liv,.|v,. m 111, ir,., iiii.r,.asli,n- n.-jiilai'ly 

nnlinavy liiu.s nl' ,.,Tnivlli. 

I.iaiivlli ,il' ,111,1 i.^aiiipl,. in 111,. ,;,ill,i|.li,iii, iiiiii! milliiii|.|<ii.s ; iliami.tiir 
,if llm last voliil.ion „f ih,. sam,., ,ni,. an,l a lialf milliin,.|,.i.s, Ollu.v ,.xam- 
plcs iii,li(.lltc a lcn,'>.Hl llcarty liiic,. as ;;T,>al as ilial la.r,. !ii\,.ii. 

I'!j^iti'i» cinl l<i(<iJ\hl:VM\i:v (.Inn'k Ur(iii|i ; Aiiiiy enal-iiiiiKis, luiar 
|.;vaiist,iii, Wyoniiii,;, 

Ihlilnlm HiilMv.si-, {>f. ii„v.).- --Sli,.|l ralli,.,. small, ,il,iii;cal,.|.»iii,.al, 
spire nm,lerat,.|y |ii.,iilm.,.,l. ils si,l,.s slvaiiilu or ll,■arl^ so; i-oliiiions al>„iil 
six, (■onvcx ; suiiir,i iiii|iri.ss(.,l ; aiK.rtiii',' lA'al,., a lillli- !,in,;.,'r llian uiile, ils 

Sn|.(a<..i. miivk,.,! liy ilio imlinary liiii>s olgiouili. 
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i)ii:s(ii;ii'-iM{>NH ov xiav Hi't:(:ji;s, K>:) 

l,cH!.tli, alioiil fiv.i iiiilllnK.t.is: ilNuiu^Kn- cif (lie lasl voliili.iii, luiirly 
two HllllillH'ICia. 

I'mi/iw, ami lomlil:/.- liilUT ( Vri'k (lroii|,; wrsi biwd (.C .llii-si-lii u 
riiiU-aii, l,(l(HI fwl below tlir siiimiill, I'l.ili. 

Cniiui VI\'ll>Al!rS lloiilfml. 

ViclpdruH piivfijii-r^^aN (sp. llo^'.).■ ^MlliI! ratlici' iimlcf iiHidiiiiii «i/.i' ; 
K|)iiv, iwnical ; sidi's iiciii'ly .slilii,;hl; voliilicuia ali(,iil scxcii, Chivcn, Ilia 

oalar aa.l anlarial- ( vaxily oi' |I||. IjiM (laa (•cailiaiuaKaail iniiHa'ai ; Kiuun, 

i.u|avs»(.(l, Al tllc ilislal »i.l,. i.f caah v„lnli..H llara is a saiall, aa.ra ,„■ l<.,a 
(lisliia-t, reval villi; itn.oMM.r Iiiitdw, In wliirli llial pari is lulda.l. ami clasaly 
n|i|in.s»cil aoaiast ilia proxi I slila of llic ailjacc'al vohlliiiii, lln; fold foniH 

niarknl l,y ilia ordinary linos ol' i-rmvlli, and ll|,oii sonia (.Nninploa llioro 

middloof Iha outer sida of llio voliili.nis. 

I,cn;;lli, alioiil liiviily .live inillinadcrs ; braadlli ol'lasl vohilii.ii, liralvo 
inilliinolors. 

I'asKm and hcaliUi. dSiUi-r Civak (Iroiip ; lilai-k lialb's, \Vy in;;-. 

Conns I.KIOI'LAX '["ros(diol. 

/,..;»;,/(« .' /,(/nVa/a(s|i, aov,).. -Slioll ol' ordinary size, oloiioaln rniiiaal ; 
volutions tiboiil ololil, oradiially iiin-oasini;- ill si/,o ; aoiiv<>s angular, the 
ailtrlo being sliarp, proniinaiit, and sitnalod a little in advanee ol' the middle 
of tllO side of llle volitlions of tile sjiire; suture sli;dilly impressed i last 
volution broatlly roiiiuled Iron, the revolvini; nii;cle lo the uinbilieiis; nniliil^ 
ieus narrow, ilei'|i and marked within In Iwo or three revoh in;;- lines, Sui- 
faeo n]ion both sides of the revoli in;; aiiifle of the loliiiioiis iiiiirlied more 
or hiss dislinelly by Iwo or three revolvini; raised lines, 

I .irlli, lll'irty inillimeters; tliauieler of hisl voliiiioii, libeeii millinu- 

tars. 'I'his shell has the asp,.,a ol some forms of f/oi/i-Aesis, but the preseiiee 
of an umliiliials exebales it from that !;eiins. it also varies Ihnii the 
typical I'oruis of l.i'ioplaf, but appears to be more nearly ndaled to this than 
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i'M- INVMU'riOliliA'I'l'; rALI-;().\TOI,()(!V. Iwnu?;. 

to any .]lli.-r rslalilishcil othus iuicl ia iiwonliii'tly rd'onvd In il |irnvisiniL- 
iilly. 

I'osilim iiihI iKcililii. liillnr Crnnk Oiniip: l!lai>k Biilliw, Wynrain^'. 

(innns 'IT I.O'I'O.MA Iliildnniiui, 

I'uhil'mta. 'riiciiijMmi (s|i. )H>\.). -Slinll nKalcralnly lar;!n. Iiaviiij^- llln 
jWlUTal Innn nCRliclls nf lliis ..vinia; spire nli^vali^d, ils siili-s la'nailly i-n.ivnx; 
vnllllinassix (a-snv,ai, tlifir ..una' Mv llall.aa.,1 la' niily sUp-lnly cnniTX; 
proxinail aide nl' llin lasl vcduli.ai alan llain nc.l ,<r sliijlnly iiaivn.x, |a-ndm'- 

. a' faintly iaipiTsscil ; and.iliral cliink aiilnilc or wanliii,.;. Snrlacc cjf llin 
Ihrrc nr lour (irsl \ulHtinns <d' lla- spire ena\i-x and unmarked, exeepi liy 
Ihe (a'diian'v li)a-s nf irroivlli, lail llie lasl Iwn nr Ihree vnlalinus are ei.p- 
spicaaaisly aiarked liy pniniineiLl lukendes m lien nr llire,. rev.ilvin;; n.ivs, 

Ikeir respeelivi' rnws by sli;;hlly raisi'd revnlvin^- lines, 'I'Ik> di.slal rniv nk 
lulKarles is slrnni;esl and is silaaled in'ar ike sntlire, .ai ils prnxinial side. 
'I'ke pnixiaial rnw is immediately npnn tki' distal sitk) nl' Ike snlllve, tkn 
tnUavk's I, I' ivlliek are ninrii eloilKated Iransviavely ikan Ike nlker.s, lull lint 
sn nrnniilKait, ISehiaaai llH!se two rnws Ihia'c is snmetimes anntker nkstatri! 



np,i 






I.eno-ll, ,.l' a lari;e example, lliirly -eijdn millimetia's ; dkinaica- nf tin. 
lasl vnlalinli, tueiity live milliiiKaers, 

'I'liis skell resemkles Ike reeeiit speeies T. „K:;l,i[li,„ Camid, lull ililfers 
fnan tkal sliell in its mnre eninex v(]|nlinns, ils faintly im|avssed siitiire, and 
(he diffiavlit arraii.eemenl nf ils tulua-eles. It alsci resembles '/'. ( r-.;i/.n,-|K) 
,S'/ro.s,s™r,,//r;»(«(i Pilar, as publislied by ISrilskia, bill dilfta's in tli,, less enli- 
vexity i,( its vcdiitkais, esp,,,.ially Ike |ai,ximal side, and in llie dill'erenl 

(lentis I'llOlil'S .Mniilfnrl. 

/^l/oi/is {.roiicnilns (sp. iiov.). — 8kell small, eniiea\ n -ennvex, Ike enmexity 
(if the nppca' sidu boiiig slight and iiearK miikaiii ; velnticais (aie and a kail 
or twn; satiire not clistinetly slion n; stirfafe apparently c|in(e plain ov marked 
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I)l«P],CllT„f(l 

liiisiii, (;,riv miles 
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h; williciiil cMiiiiK'.iiia liddiis iiKiii'liiiil tu (li<t iitTi|ilujiyi 

. iilid very liainnv. 

shell. Iliirleeil iiiillhiielers. 
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<:;:i:i a. i>'r m i;. i v. 
GEOGIlAPlllO DISTIIJBliTIO^ 01'' Till; (lHOLOdlOAL 

R)lMlAT:lo^^s:l^ tiik i'inta ,\ioi\taix8 

AND A i)iMi'i;i('i' i)i'' (;oi;N'nn' adjacivM" 'niMiM-.io. 

I )mi|)(«. U< give ii liHcl' il(>wri|ifHiii „{ (In- j;aoI.i;;i „t a |mn iil' liic 
Uinl.-I lli.nillaiiw and a .lislriiM „t rdUiilrv lyiiiic io llir ii,.rlli, alrcldiili;; 
bcyuiid lln^ ruiiili I'acilic liailnia,!. 'I'lic .v|.;i,,ii is ..niliiiKT.I ivilliill ill.; 
iiieviiliiiiis iA' lll«'' ;«!' and lllll" rti'S, wuM l..i|.;iludr, aiiil bclnccn lIic |mr- 
all,l».il' HI' IT)' and II • III' norlli lalitudi;. 'I'lic Onicai liivcT nm» llmiiiuli 
tlid iiiiddir of 111,, dislrin, havinp- a ..-eiKa-al iiia-llirrlv and s.iiillirrlv (aaii-sc, 
bid In.iii whiid, il d<dl(.('l« ill ;;r.:il laiiA-,*, 

Tin' liiilii Mciniladis arc laniipi.sial i.f ,d,A-ali-d vallnys, laUlcs, and 
peaks, ila. lali,!' havinp- a x crv inrnldar dislrilndinn, cine U< ;r,adn;;.i,.„l 
smniim'. 'rlia avis nC llie lanjcn is llii' axis ..I' a |.T(-lll ila.sniv, liavili;; a 
liilal dis|)lac(am'lLl ((a- axhihiliii;,- an ll|illi-avan nl' niord llian ;l(l,llllll Ini-I, 
'I'liis ilcxniv tamiiium-s ,ni 111,, cast in Ihn Hill,' vall.A' s,.|,ai-alili,r llii' riiila 
.Moimtains IViaii ,lnniii,in M.innlain. ■I'll,, lallcl' i-,.|iiAs, ills a slum, ahni|il, 
anli,dilial 11,'SillA, Inuilur a laalli ami siinlli axis 'I'lin riiila iiplill Inis 
Imilinid lip all 111' ill,' M,'s„/i,i,' anil ( !avhonilVr,ills (Inaips ivilli ill,' riiil,i 
l-sail,lsl,aK', aii,l in ,ai„ Ini'alily a slill ,.1,I,'|' .i',',aip i,t nicks, viz, llu' li,.|l 
(Jl'cds ()i,ai'l/.iUs is ('X)l<is,',L On (li,; Hanks „f iha ran;,,', bnlli In 111,' lua'tli 
and snulli, C'li.w.iin jtl',iii|.s an' fi.nml, 'Hi,' aranil Ciiila ,lispla,','iinail is 
inily a llnxiin' in ils .rannral ,.|iai'a,'l,'i'isfi,'s, as lli,. ,l,,wii llmnv ,111 111,' imi'lli 
sidlM.r 111,' axis is, in aoiin. Ini'alili.'S, ill pai'l |a',idil,',',l l.y raldlin;,; uliili! 
,111 th,' sniill, sill,' nl' 111,' axis liiiills an' liiiiiul liaviii;;- lliniivs <ni Ila- 1,,,1'lli 
sid,' nl' 111,! lissin','. Tlnis llii' lanlls, in«(,'a,l .if bi-iiij;' a jwi'l of ill,- j.,'in'nil 
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(icsuvc! .](■ tlie sl<i|ii., arc .jiipo.-eil lo II, iiiiil llic faulls lliciiisrlvr^, In n |kii1 

(.r Ij.clr ..uiiiwa, clmupc lo lli'Muva. In aildllloii lo llic , ipjIciilH.iis llins 

iiu-litloHwl, (Iktc iuv olhci' minor (loxinvs «lllun llio jrrci.UT. All of llilwo 
.■iimpllralloiis will ]„■ spok.Hi of riiillicToii, 

Witliili the illslricl which I iimUjrInkc lo (Icicril.c, aimlhcr invat ilcxiiro 
nmist bcliiciiiioiH'il, 'TIiIn Ikc; a north anil snnlli axis, anil hrincs lo view In 
(lio rc^icni norlli of A.-jpcn .Mounlain ihc Sulphur Creek { 'rrlaccous, I )n 
tlio (liiuk.s of lliis llexinv nr llnd (he Halt Wella and I'olm of liocks ( Veta, 
cemis, auil Ihe liillcT Creek, Lower Creeii lilvcr, Cppcr Creeu l.'ivcT aial 
liridciu' Terllarics all ol' nlilch croups l(«ik part In (lu! lunvemenl which 
made lliis llcMire; hnl tlau'e I.; no evidcan'e Ihal lh(! I!m« n'a Park Croup <ir 
Ihc Bishop .Mountain ( 'onploineralc was iniolvcd in the .noveuicid. The 
southern cslrcuiity of the llexnre is well seen al the head oi' i.'ed Creek, 
wla;rc Ihc rocks dlppln;; soulli IVinii ihi' end ol the .Upen llexure I.ecoine 
horizontal, and a.;aiu are lurinsl up hy the c-rcal I'iina llcxnrc, tine; lonuing 
n synclinal helw.aai the llaidi of Iho creah-r llcliins and Iho end of the 
lesser. The idtaraclcrisllcs of this displaccanenl also will hi: illscnsscd lierc- 
allia-. 

1 now pnaa-cd lo describe Ihe !;c..cTaiiliie dislrihiilinn of ihe ,;roups or 
ibl-mations in this districi, and to uive their ceneral slralleraphh' characha-- 

istics, am! also I it(, some inlia'eslllic' tacts eianaaaiin;;' lluiir eonlia-niitics 

and uilconfbnnlties. 

All of tlio grotips of rocks tlibtdalcd In Chapter 11 art! found within 
this nrna except (lie Grand Oartoii Group and the Crimil (.'anoii Mchists. 

itnii {•iicKH (jn.Mrrzi.ri;. 

The only localily where this e-roiip has heen round within ihc lerrlliu-y 
eiuhraccd inllie di»ciission is in Ihc vicinity oflieil Creek, a aiuall Irihnlaiy 
or the (Irecn liiver, cuiplyillg ililo the latter al the head or western end ol 
liroivn's i'ark. Its oeiicraphle exlcnsion Is well shown on She map, and 
needs no t'lirther description. 

licd (.'reck scparah's (Jiiariz .M.aiiilain and .Momil Wheeler by a lot- 
tiloiis, (laiill;;, craircy canon whose sides rise lo an allililde of aboul :!, 01)11 
ieel uhovetho creek, ami here the interior , structure of Ihc "roup is revealed. 
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'I'Ik! gmup cniliniral uiidcr tlic iiiuuc i^ llu^ Imvcsl linrizcu liiimd williiii 
Ihil vn-ioii 11)1. Icr ilisnissinii. Il is ruiii|,i,»,)il In larfW |mi1 >•( « .|il,ii1zilc, 
vo/x .TystalliiicniKl wliilr, and liavinjc llic .wuciiil a»lKTl nl' virf.iii i|iiarlz. 
Only in a li'W plaiam ia ill.- urijiinal .;roniiW slnictiire aiipaivnl, Imiiiiali.ly 
lirtsoflalrd wilil ilir (|iiartx.ih' lira vary i rraaujar aggregatioi iw nf liiiinliliiidia 
mid niiaaai s saliials, Ilia lallar somaliiiies lieaTMnfi' garila.is. Oiijiiiially 

ol' |illiv silire.Hls aan.laliiiie. Tlia wluila ;;t,iii|, lias liaiai oraiilly nialainni- 
pliiisad, iin.duaina- ii .ayslallizalicni llial ill many plaaas lias .piila, and ill Ilia 
aaiiiaiialaralliMisI, olilild-llad Ilia iirigiiial irmmilaa iir sadililanlaiy siraaliira, 
siifarasiri»a|l|)aralil In (ho naked aya. liasidas lliis raai'yslalli/.alinn iLay 
liavi, liaca, iimfninally pliaalad, or I slionid ralli.a' say iin|iliaalad, Il is 

(iidy ill a .;■( aal May llial any nrioiiial siraliliaalimi aau lia nli^arvad. 

This original slrualaaa talll liasi he seen wliali slinidilia; al smiii' dislaliea 
from tlie beds la be slialiad- 

Its rolalinn l.i Ilia iriiila Kandslaiie alaiva il is exiiiliileil in llie lower 
end of the aan.iii i.r lied Creak and alalia tlie esearplll.ail ivliieli kaees 
Brown's Parll on llie seiilli side of Moiinl Wliei-ler, ll]i llie eanuii nf an 
interniittout stroimi linir iniies liirllier wesi, and also lip llie eaiaiii oi' Wit- 
low Oreek, Otiicr faals relalilia In tin- jiinelinii (ik Ilia live aiam|is are seen 
on llie sliinaiil of yiinriz .Moiiiilain. Tliesc' faala are as rallmvs: A |)arl of 
llie rillla (Iriiiip, «liieli is laler and lii;;I'ar, lerniinalas al.riiplly aoailisl llie 
i|liarlzite. 'I'lie lliiekness nk Ilia lieils llius liiniled is alinal K,lil«l I'eel, and 
as Ilia beds are traaed kroin llie southward lo Ihis pkiiia of jlinelioii lliay 
ra|iiillyellaii-alVoiii liner lo eoarser sialiiiaails, okleli appaarilar as eoii.doin- 
arates in llie vieiiiil\ ak llie i|iiarlzila; bill Ilia lalal lliiekness ol ihe bads 
is mil ineraased by ilia Iraasllion Iroin liner lo eoarser sadiiaenls, llioiiiih 
parlielilar bads may ihiekaii, siieli lliiek.aiiiie- lain;; eaiii|amsalial by llie 
lliiiniilia' onl or diaappearanaa ok ollaa's. In lliesa eoiiiiloima-aies llie enarsia' 
maleriaks are ok .piaruile, luaiihlaialia rnak, ite,, similar lo ihose ok Ihe lied 
Crei'k Oroup, lieUI in a nialrix ak silieaoiis, liernblendie and miaaelaaia 
sands, whiali are ipihe ferni.(illoiis. 'Hie posilion of Ihe ipiarlzile is on llie 
(lank of Ilia jireal riiila lliaxina, iiol lis axis, and Ihe jiinelion ok llie l.iwia- 
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siHHi; wliil,' fniiii hvi> f.i lliiw llioiisau.l Wvi of iiir upper mvm\>vv>^ ..l' fho 
Ciiitii S;ui(isl()jic weiv dcpusiled over ihe siuninii of liu^ .|Hiirl/ilc. 

i'Voiu t!i(;si.' fiK-ts \v<! iiiiiy iiiifcly infer llial this wjis a f;T(';U Iri'iiillaiiil of 
qi!iu'f/.it<t stainliiif.- out in the old Uinta tii'it f'nun sunn' islaiul, ur prrlmps 
IViini lh(! iiiaiulatiil; thai it rose above its waters as a h)['l\- inoiDilsun, wliihi 
IVom fwo In Ihrcr ilumsaiKl feot, of tlieso saiiilsldiics, wliosi' jiim'llnii uitli 
llui ([uai'tzitf^ is uiisccn, and \vliil<; 8,000 i'wt of saialsloni' Mhnsr junrlioii is 
seen, wei'tj dCjiositeil. 'I'lieii lliis ninunlain iicjidhiiid was limiid willi two 
or three thousiuul feet of llie iijipcr ineniher.s of the Uinta Cnuip. Daring- 
th it gio It movement whieh h({»an dminf* (Viio/ni( tmio, nidwliiili In dm 
tiniRil nittrmittaiitly unld th( |ih -.tut and which his <i\in n tin [ nd i 
nplu i\ d this (|mtrl/il<' ))<ln\i ! iii i nid il \. u i. ni mlc , i d pnl ol lh( 
vnnl lnn(, ilcxiiin. wlicii 111 nM|s|,aM ll( \( d iiidlndln. wlunlh. ^ md 
-tnm liidled. In llu^ np|j( i pi] I (li Jiyiucll \^( liu i di , i nn c Nhdidni • 



^'^-MiM^^^^^:^^ ■■ ^^0P 



wZc^^/Ai'd/x 



II riiim (Iruup /{ Hot! Orpuk qiniri/iio C Orcincuun 
Fi^. a,- Si^cHoii iiiiil dm^iam of tlHi Ki'il Cf.-ek Uiiii.mio.iiiit.v. 

the tvhiiioii of tli<'s(! twn n'naips as now S(!<!n ; llu; h.wcr pari nf ihe xani.i 

■fnnips held prior in ihe incoption of the V/mUi iii)]!eaval. It will he soen 
IhiU tiic old shi>re line, iTi vertical outHiK^, was now a bohl idifi' a;;;Hnsl which 
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(Ii.. mivcs „l' die I'inlii Kr,l ,la«li,.|l, r<iniliil;t ili'i^p cavcnis in (lie mural r.,Hi, 
lUiil llieii ill ulluT lioi'izniis wii-i « ivliv,iliii;c «1u|k.. A liirili.T «(uily ,.l ill., 
fuels slums ihul (iii ii liiirizoiiliil |iliiiii I he |mijeelill;;- ix.eks iiieloseil ilee|i l)ii\ s. 
[Sill wii iiiiisl reimmlier lieu iis llie beds w,Te .le|iiisiU',l ileimiliili.iii |me 

mie lime ililrili;; llie ,l|.|H,siliiiii .il' Ilie I.eils, lull only tile slii|ie « iiieli wus 
lliiillly lire.lureii, Al the lieeimiilifV iif llie riiila eliiieli it must liiive lieeil 
iiiiieh sleeper lliim it is re|iivseiilisl in the iliiiiiTiim. 

Ahiiiil lIMHIn feet of the riiil.i Siiiiilslune is Iniinil I.. Iiave lieen ike 
li.isiteil ueiliiisl the iilili]iiiirlzile heiiilliinil lieli.iv it « lis Imrieil liy the illilKT 
meniliers lit llie I'ililii (;i-.iii|i. Ileiiee this lieil.lliinil iiitisl hiiv,. Iiei^ii at 
least 111,(1011 heel liiifli ; hill (hiiilitli'ss the I|niii1zile itsi^lf was steadily di'- 
liiideil diifiii;;- this time, and we may sii|i|iose lliaf it \\asted away li\ ei'osinii 
iihdvi' quite as va|iidly as il was linried lielinv. Ceflaiiily this sii|,|i„siti.m 
is mil vi.ileiit ; and this wiiiild lead I,, lite eiaielii>i,iii that the "feal lieailland 
was litl.llDII feet liiirh at the lime when tile Idw-esI know: amnlier nl' the 
rilila Sandstone was r,ifiiied. We may now with soiiKMleeree of |,folialiilily 
i-estore in iiiia.uinatioii one tisilnn' of that aiieient ;ieo,eTa|ih\- mid see a 
inoiintain more ;;ieaiilie in its [iniiioftiuns than any which now- pierees tile 
eloiids lloaliti;;- ovef Xorlli Anieiiea. Stand on the ;;real |iliiiii liy the I'lalie 
1,'ivef and look al l.nlie's I'eiik; on il pile all llial eali h.' se.ni of I'ike's 
Peak from the lianks of llie Arkansas, and over these |ilaee all of dray's 
I'eak that stands aliove the .same |ilain. and llie nioiintain thus laiill up in 

w-ere liatlied in the old I'liita Sea. ( lenloiiisls liave arrived at llie lamehi- 

of llie earth waa-e orie-inally aeennilllated as sedimiaits and siiliMspieiitly 
metainor|.lmsed. In the ease of this ;;niiip llie nielniiiorpliisni was aiHerior 
to the depo.silion of ihe sandstones as .seiai Irom llie. laels niiailioiied aliove, 
viz, that till- sandstones are eninposed of material denned from the ilieta- 
niorphie eroitp. lint Ihe .saiidsl.ntes have ereat lliiektiess and underlie mn 
(aiiiliinnahly an nxtdiisivo series of f^tarboniCerons roeks. front litis we inter 
tlial the i|iiart/,ile is of great, geologieal antiipiify. 
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ali.lK., uiul iiiiuiy .if 111,, slialcs coiiliiiu i;ir!;v (Hiaiililics uC iiiiii, .Many ol' llic 
wiH,lsl,nu.s ,H'<: siTH In hv Irmisiiinus oiilh.. inlcrior whvii hr.ik.ai. bill «.1|K, 
ni' llie \,v<h arc btilf and li;.1il .:ray on IVcsh .airlaaca. Tlic itna.aal v,:]or 
u( ihe walls (if llu- lauaiiis aial ni.mnlaiii caMupiiuails is iv,l and l.iim n, ,liin 
h, Iho mora a.a)i|,l[.|a oxMalioii of Ilia iron. In llu- aanniis and -nlahi's, 
wlua-a hays ol" ,,ni..| walnr ara Innnial, carsidarablo aciainialalions of sla<d 
!;Ta\ inni .sands may oricii he sacii, 'I'Ih-sc s.nniaiim- lonii a pianionl u lii.di 
the IialUuisorihu rc-ioil warn aivnsl.nnad lo nsa as |s,ini in lornar days. 

Tim .jrciil muss of tlio .sandstones aiH- linn ..Taiiiad, hill oaoisioiiall.v 
llirmlg'hont llin sarics r.lnila of |,chhli's aiv foiinil! naar iis iniiclinn willi 
Iha liad Creak IJlairlziie lliesa are eoii.ijlomerale.s. 'Ilio.se |ieeiil!ar!lies or 
markinesofslralajineun as ri|,|ile niarli.s, are very ahnndani al many liori- 
zona from Ihi- lap la ilie lowesl knomi slrala and inml rills, and rain <lro|. 
imin-e.ssiiins are sonieliines ruunil. \ v<a-y few aomaaaimis liavo heiai f iiind 
in liia ..•r,iii]i. Weeks and moiillis have baiai s|,ii,l in llie s.aireh yia no fos- 
sils have hi-en fonnd, W'ilhin (lie leri-ilorn-mhraeed in ih,- desei-i|ilion ihe 
base nf Ihe ei-oii,i is never seen. The arei-n liivi-r runs aloii;;- Ih,- axis of 
ih,- l-lliln 11,-Mlre for many niil,-s bat ils h,-,l is y,-l in Ih,- rinia Sanilslmie 
so llial il is impossihl,- lo d,-l,-riiiin,- 111,- ,1ilire thiekness of the e-r,iii|,, bill 
thai whieh is es|i<ise,l has a won,l,-rfiil ,h-vehi|.,a,ieiit, no less than 12,5(1(1 
h-,.| nf lh,.s,- saiidst<in,-s ami .slial,-s h,-in,( .s,-en. 

[havo alri-a,ly slal,-,l my r,-as,nis for i-,aisiderino- this hmnallon 10 bo 
older tlmn Carbonifi-nae,, and 1 laivi- jrivi-ii il imnisimially a Devmiian ,-ohir 
mi Ih,- 1110]), I'rofi-ssor .Mar.sli in his arlieli- in the ,\ini-riiaili .Journal of 
8ei,-ll<-,>, ami ,\rls, in llie .Mari'll niimhi.r of I.IVI, "lln ih,. eeolo.ay of (ho 
enslarii rinla Mmunains," in s|i,.akiii!;. of lh,.s,. hinimlions says, " ■» ■» "» • 
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on (l)o ivesliTi. Mil iil' llic livcr, iciiilcml il |inib;ilil(i lliiil a |iiiil i.f llii-in lit 

li'asi ar ' Hlliii-ian a;;c." In llial ailii-lii llic iircfcssor dors mil luciiiioii 

the liiicliii,; c.l' any Cns-JIs in iln- Innnallon, aii.t un wlial fad,, liia slalnnmil 
ii> basoil i do mil liiiiiM ; 1ml liia collclu.siiin i^ I'lilidni! Injirnal riinsiilcratioil, 
for, altboug;!! llis stmly nC tliili region was o!' sOmri lUiraliun, lin I'nily a]i)irr- 
cliitetl tlie iircatKiiii's of liinnatioiisbrouji-Iit, hiln view liy tlic I'inla iiiilicaval, 
anil In alrar i*om|arlK'!isi\ n langiiilgo giveu, iti llie articio niontioniiil^ a siiiii- 
inaiy utalciiinnl of ilie ^linctural geology of llie oaiiteru Uiiilas. 

Tim lolliraiin; wdidii was niailn liy Mr. Jiilni K Slnvanl In Urn saiil- 
nmriif ISVl. It |.|liiimeilri.a at Ifci'liivn I'liinI al lIlc liciiil of HnilCamin 
liml nulla al llm loiil lit llm lanion ivluav llm rknv ilnliiiaalms hilii l!n,wii'» 
I'aA, l.invi.r iimnilmra of dm j-rimii am aiwn larllmr dira n llm livnr hul are 
mil briinglit inlii llm secliiiii. 
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A K""'l .-W'licni f.m 1 1,lahi..il h^ iiiissii.j;- over ihi- ()-wi-yi.-kiit» 

pliilcmi. On llic iioillii'asi, I his |iliU('iHU'iilliiiiliiH's ill il lui;-|i rid;;.' i,l' rli.Tly 
1111(1 biTcriiitcd liim-»li.ii<' ivliirli h lll.i hasd nl' llic |;,.,I Wall (!r,iii|,. Ily 
»lmlili;;iil llu' cuslcni oxlmiiily mid I'lidl iil' tjiia ri(l;;ii mid .;'oili;r wiiilli«c»t^ 
wiird licnWK llui |iliilriili lUl.l diwcildiiii; iiilii llrmvii'K I'lU'k iiiilil llic i,xi» nl 
the llrxiuv i.s niiiclKil, you piisa civcr llii^ ii|.liinird caliics ol' iliu IHiidi SniiiU 
Mmn: 'I'liis sniliiiii li'ivcs ii lliii-klicss Ic, llic lulls i.l' lilcm. liliiil lil.lHIII I'liid. 
TllrlilcKirs lisrd in llic iiiciisiirciiicill « iTo llu; disliiiicii licluTdi llic I'Miviii- 
ilii'.snr Ihr lino aliili|. nliildl lll<> scfliiiil Mas mada ii.s dalai-iuiiiad l.y llic 
l(i|ni|;T;i|iliars, mid Ilia iilisci'vad (lips idnii;; llic Una al s(ilia(|(ial dislmiras 
afaliimt :!llll yards. In IliJI iva miamiilad la iiialia a scclinii frdiii Ilia axis, 
llir(Ui;;li ilia l.'miim i.f Liidoiv, bal Ilia (lillliailly al' navi.jaliii.t Ilia rivav na« 
so ai'cat that wa (amid nut jicifonn tlia task willi salisliicliaii; hill jlia Ihiak- 
llass (if Ilia bads laiinil nloilg' lllis line was mil lass (limi i:i,(lllll leal. 

■I1ia I'lala ;iaiKks|(aia ai'ajis iml akin,.; Ilia hasa (if the «all lli|-iiiii;ll (1(0 
tl|,pac |)ai1 (if \Vhirl|iaal CaVi.iH, On Ika n.irlli sidi^ al' ilia Vmapil rlalaaii, 
wiiilh ak Iho Ymiipa Rival- tliara is a in.m.Hdiiiiil lla.Mira and lanll liy whiidi 
Ilia (kivhiiiiilaruiis racks aiv iiiililtad savaral ihimsiiad Ikal. 'riicca arc lliraa 

amuiiis nraiiiiii;aarass!hisdia|ilac aid itlilaliiail ll(ran;;li llic Cachanil- 

amns mats and i-avaal in lliair ivalki several linndrad kaal of ika il],|.(T 
iiiciahcrs ak the Cinla (jcaiip. 'khc miliclinal nplikl nhiali Ibrlms .hmcliali 
Jlaanlaill is liisiaaad hy iha Yani|iii liivia'. 'kha .;-.iraa lhmi|o-|i ivhiidi Ilia 
rivia- runs i:i aallad .limcliaii Jlaanlaiii ('ari(.ii. In ilia liaarl iik ilia (ainiiii 
I'iiita Saiidsumas ara saiai. 

CNCONkOlkMrrV Al' 'I'lllv MCM.MI'l' ()!■' 'I'dl': CIXTA (iHori', 

A piaa.,.1 of ar.isl.ai i.r dry lailil aalldiliaii iiiKa'i (aiad halwaaii ika dapnsi- 
tlan akiha I'iiita Sanilslalla.s and aklha ( 'arbaiiiraraiis (irinips. 

Ill Wliirl|loal Caiam Ilia rail saiaksl, mas af lha rinia Cliilip ara Ihriisl 
lip iiila tha simdilaaas and slialas ak lha l.aihn'a Cnnip, and in saiaa cases 
alnuBsl sever llumi; that is, lha kiiila Isindsiancs a la'c deeply iTadad iiiui 
ilhrnpl. valleys ivilh sleep clills, s.mu' ok lliian Hill Icci lii^da mileri,ir la lha 
dapasiliaii al the kialara ( bwip. 'klieiv is a dilliavnca iik dip lialwaaii Ilia 
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two groups of aboiU four acgrcow, tlio lower group liaviiig iU) greider mdi~ 
nation to the Koiifli. 

'Ciu! I'ollou'lii}.- «(.(-ii(>ii illusti';iU;s llio laols obKorved hero: 




5,000 feo(. 
, /-. I-ortoro GroiiiJ. U. TJiiKn Gioiij,. 
Vig. l:!.— Sccfioii Hliowiiij; flic Liiieoiiliniiiity.liotwcoii Uio I-chIolo iiiul V,\nt:\ Oinuiis in Wliirlpiii)! 
Canon. 

At tlie foot of the Canon of Lodoro the uiu'<ii(l(in!iit\- is rcpri'sciiU'd by 
a difference of dip of from 5 to (i do^Tees, and i!k' l.odnic (iroiip sicadily 
overhqi^ lh( iijipo nHndKl^ <A tli< [ mt i (,ioup (iilliti- oil nioii lli.m 
t^,(i()0 foct ol tin liKn [|(u, i1m>, Hi( I iiih S iikKi.hu ispnilnHlid nilo 
tlic I„k!oiv sillies Thrs, (uN II. ilhis) I ),> iIm fullu\\ ni ■ s, . 1k,h 




Kiltlu l^t M<K (.1 lh( \M \li ku^ 1' 

is \\ luiiM^ tnd til,' nii-sLM lull, s[, ,11. il Uh h im 
usts upon the Uinta Handsfou, In p is hi < fioni 
lidji (long tho f^tiiko oJ llu simKroiK Id iIk s 
of the Uinta Sandstone aicsoen to disippuai, It.n n 
beibro the deposition oi tho limcstnno, and theic 
sand feet more of the Uliita Kaiidstnuc at the foi'ii 
atlhe laUer. 

'I'lils uiHionfornutj- can also be seen in the i-,m 
and it has been observed on the southern nide iil' |I 
of the distrlet covered b}' the map, in tho Ciiiioii rii 
Uinia River. 



I ,.d,.n 
id W ,11 



<il 111, 

I bids 
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'I'lll-: (i,Vl!I^OXIl''l<;K<)lJK (iliOEMVS. 

Ill ilcsi-vilniig- tlio guogTupliH' (lislrihmi, I' llic (,'iiriimiif..rmis imd 

Akwiznli- GniiliK it will bo (bllli.l ( voiiii-id I,) ilmigimlc! iimlci' jfclUiral 

terms iTMalii ilislrii'ls iil' c'liiiiilry, ns l'(ill,ra»: 

'I'licii! is ii iH'lldl' coiiiilrv, i-xKni.liiiijfmiii l!™i-i^ Miimilaiii wi'sluiml 
to IIk^ bnidiT dl' Ihc iiia|i, niicre iii.isl iiC the CilHioliilWous iiucl iMcsi,Z(,ir 
luul (•(■rliiiii c.r llu- CiiiiiZdi,' Ibnimlidiis iiiv Ihi-ikhI Hp on Ollge, so llial ill a 
limilrd area liiiaily all llicsa ;;ioii|is can lie studi.'il. Tlic (Jreoli Ifivor Olitors 
tlio iMiiia Moinitaiiis li\' a lliniiig", brillianl, \oiniilioii ji'oi'g'O, a conspiciioiia 
and \vt(il known localiiy, (o wliicli, sovoial years ago, I gave tlio iiaiiio 
I'"laniing' Gorge, and this name lias been o-eiierally aeee]ited. I .sliall eall 
tliis the ji'laining Gorge dislviil. 



East ol' IJriiee iMonnlain, lor main- miles, ilie [!iiila di,s|)laeeii!ent i.^ 
ohiofly by faulting, and witli sliglil exeepti.in llie Carboiiifiiroiis and Meso- 
zoic ijjroiipa liavo been carried iIomu and are concealed, liiil siaitlieast 
from Diamond l^ak the dis]ilacenielil chang'es again into a [li'xnre, and onco 
iiioro the Carboniferous and Meso/.oic (lro!i|is are found liiriied upon edge. 
'I'his region is at the eastern end id tlie ()- « i-yn l,iit,s I'latcaii, the |ilaleau 
itselFcnImiliatillg in uliig-b nmiiocliiial ridgn at its easlcrn ,.xtr™dly, and 
tlie plateau !s bniuidcd on this side by a dee|i moiioclinal caimu .vliicli di^ ides 
it IVoin a region 111' Mesozoic and lliglier Carbonitcrolis Imgliaclis, I'his 
cjirioii is also a well marked and uell known geographic ieatiire. Homo 
yeai-s ago I gave it the name I'o Canon, and that natm^ has been accepted 
throilgliout the eomitry. This I shall call the I'o Canon district. 



In the Yampu Plutoau by a aeries of flexures and laidls Ihc ^^■hnle .Meso 
zoic and (Jarbonifovous series arc brought to \ie\v. Ivist from the ^'ampl 
Plateau there is a siin|ile aiitiidinal upheaval wlii-re all these groups ar< 
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figaiii HOeii. I shall call the. Yitiit|ii( IMalcaii ami adjaiioni: coimtiy, togotlior 
with the region cnibracod in flici .hiiniion .Moniiiaiii isplift, tlio Yampa dis- 
trict. 

S.S1,ASI) J'AIJK DISTliK!'!'. 

l<ln!illy, west of the lower end of the Citiloii of Lodoro and Whirlpool 
Canon there is a zone stretching- to the westward whore all tliese groups 
arc in like manner exposed. At the foot of Whirlpool Canon lies llie lioau- 
tifni valley known as Island Park, ivliich is embraced hi this zone. 1 shall 
call this the Island I 'ark disli-ud. 

i.(iiKii;i': iMjoiii". 

'This oii.nji of nicks Is scrii in l.mlore Cailon, from which locality it 
takes ils name, lleiv if Mh valleys In (lie lUnta Sandstoiu; and l.iM'ics the 
ancicnl clilVs and hills of llie i\vy laud ])eruKl, These fads were m-( ibrlli in 
the lasl scctioii. 

Tiie group is composed o\' soft sandsiimes and .shales with c<nigloinerateB 
at the base and against tiK; aneteni liil! sides. Its outcrop on the, northwest 
side of the canon is of very liiuiii'd exlenl and is not ]'epresen((M] on tin; map, 
liiil on th(^ southeast side of llie canon it mounts the wall Cor several nn'lcs 
and appears in Dunn's Clilf, wlu're ils ihiekness was measured ^nd lound lo 
be 'Uii) fei-l. lis iHilcrop I.s n'preseiiled on the nut]) by a narrow line. On 
thema-thsideofllu^ I'hila Miunilains these nudes have been f^cen at huS oih; 
poin!, vi/,, alillhs wesi of ISeehlve l'.uul,aml I here is souie unccr(ainlv aliout 
this (djservatlou. (JarlumiH-nuis fossils have luru Ibnnd in fhese beds. 

The area of the outcro]) a1 tlu^ botloniof Whirlpool Caiuni is s(. nnrnnv 
that the color has not been introduced (ui She map in llial localil\-. 



Kxlensive outcrops of the Ited AVall Uroup are ibniid on the flaid,-s of 
the Uinta Mountains. On the north side the entire i^i'oup i.s coniiiosed 
chiefly of limestone, many of the beds beiuR- cherty. On I he south shU> of 
the Uionntains man}- sandstones are inlerealaled wiili the Iiine,-.toHe. Alioiit 
ten mih^s from Flaming Gorge In a .s(nnin\i'stely ilit'<'elion, ihi'se beds are 
found dipjiing to the north, an<l as they are folknviid alon^' [hi! strik(- to She 
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wi'^tward they are ^ovu to rine in a l.i-li tiuuHicliHal rlijjtv- 'Huh n<\gi-^ Is 
nol. w(>U (icvelo|ied unin wo pas« lirvuMa iUv luvn cinbnuvil on llic, Muip. 
Aiiollicr outerop is seen on the iior(!nvi'sl ronui' ol' llic Owi- yu kuls I'la 
(can; horothcbedwarostim(lIn}4> veilicnlly. On tlio oaslcni eriii ol'llic saiiu; 
plateau, in the PoC^aiuiii dislricl, anotlicr t>iifrro]iii|)|K>avs \viu'rc(in; lH(dsdii» 
allttlo north of eimtii! a lofly inoiiucliiial nd;;c. I'liftcciilml iiiassolMinicliou 
Mountain \s Rod Wall linicsloiH', and iIh' Mroup crops oul In an nnUrn!(,'n 
ImtirmguliU' zimo aion;;' |]ir sonsli «idc of iJn- Cinta .Monnlalns on lltr v,iM 
fiideoftheCatlonof J-odoro, intho Kscalan!,: IV-alcs, and on \hv.wvM sidtMif 
the Canon of Lodore in the Lslaiid Park dislrii'l. 'I'lu; Ti j'a ya-kvifs hko 
tlie I'lscidante Poaks nve compOBud of iht! liaid riicrly liinesione-s of ihe iled 
Wad Group and are tmo flatiiihig pealcs. 1 l<>r(; thii IkmIh all dip to tho south 
usually at a rather low anf^:lc,aiid aIon;j-lii(i nortlwrn margin of the outcrop 
the du-rfy limWlones sland In |K>akw. AnotlnM- outcrop is seen al llio bot- 
tom of Split Mountain Canon, and, last, iliosc limestonea are exposed on (ho 
Vanipa I'laleanon an esciirpiuonl lonned by a fault or a monocllnal Ilcxuro 
which facijs the ^'arnpu .lii\(n-, and ^vhi<']| is orownod by many towering' 
peaks. 

All those oufevopw aro.u-ell veprosonted on Hie map. 



This ^;Tonp is niaile up of rather Siift sandsliaii's wilJi nilorealatird limo- 
stonos; alton'other fln^ roeks are nuicb mom friable than the ks( nicnliomMl 
,!(nmp, and they al^o yield nuioh more readily to atmospheni'^ de,;.rada1i(ni 
than ihr bedsoflho lJ|ipor Aubrey. Where the beds uf the Kod Wall and 
Uji)icr Aubrey Croups Kiand hi nionoclinal ridges tho beds of tho Lower 
Aubrey are found in the in tor- ridge or valley spaces. It is seen ontei-opping 
in tho vicinity of I'^kniing Goi^e aiid oxti'juling in « nan-ow ?.oiie ii-estwai d 
beyond tho region embraced on tho map. On tho east aidoof the O-wi-vii- 
kuts Plateau its outcrop can bo traced along tho eastern base of tins niono- 
clinal ridge, whieh is composed of Ked Wall limestones as described above, 
Uero th(- valley lies between the two nuaioelinal ridges and is known as Po 
Canon. Tlicso beds are also found .ni bolh Hanks of the Ya.npa Plateau 
andalong thosouthorn slope <if She fdnta Mountains from i!s cimiorn oxtrcm- 
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jty ill a iiamnv zniic lo SIk^ western honfer u\' Wu; rej;-iiin iniiler .lisciissioii. 
Ttu;sc bodsoiitcn.|>;ij;aiii in Split Mounbnii ( 'anon in a dee]> oiiirli rniniino- 
westward from iis liead, anil aj^'ahi on llie ^'ani|}a l'lati!;Hi. Hero .sonii; ol" 
it=^ himlor linuistones aro occiiv^ioiiallv I'oinK! sia.ndin;;- in lo\v peakts. 

UI'l'ICK Ai:)lKKV CiUOV!', 

In llie I'inlu Mountains the Upper Aubrey is ci.inpnseil ol' iwu uiem- 

her^, a massive, Jioniofi'eneous, llf^lit gnvy Haiulstoin^ at llti' liuse, whicli [ 
Itavi' called the Vmnpa Sandsh.ne, haviii;;' a ilnekuess of a Diousaud (eel or 
more: and above, a elicrtv liine.-^tono from loOlol'OO leei in ihiekiiess, wliieli 
1 k-ivo calhid the Helleroplion l.imeslone. 1'liese heds from lli<>ir induni- 
!ioii anil Inaminvneil y are well aila|ited lo llie Idnnafion of rid;;i-s. 

Tlie gfoiiji is seen (iiiferoppinj;' in ihe l-'lamin;;' (iorj^e dislriei, and in 
a zone streteliinj'- westward from I lorseshoc (,'anon Cor many miles. A lillK^ 
jiateh has been caught iu tho imdt on tho west side ol' Quarl/, Mnnntidii and 
llLiaisI between Ktnitaof CrotaeoouB Ago, and il« urea is iiiarkeil on liio map. 
'riic nioiiucliiial ridj^-o on tlto ea«f side of Po ( 'aitoii is o\' lids a^;<'. H i^ ss'i'o 
onalJ ^idosof dHMOtl-pu .M<,mifain. ^■an!pa Canon isear\ed ihronolMln^ 
sandstone. Ib^re Ihe mehs (tip lo Ihe soulh an<l lh(! homo;;-enemis ^'ampa 
Sandstone on the iiorlh sideoflhe canon is cni by a nmhlmdi! of lillle am 
onSjtho channels of vaiu\ da>. brooks, I'ln: eiuire slope is minuiely car\ed 
in this manner and the sjiaees liclween llie nieandcrln;;- canons in many 
phices are but narrow walls, and sonn^limes ilicse walk arc broken whcr(! 
the channels approach too closely, and by this process bnlh^s with narn>\v 
bases, and towers and pinnaides are formed. Along the comses ol' ihese 
intennitlent streams jrrcal numbers of pot-holes ar<'^ fitund. This topoj^-raphy 
is ItK. minulc lobe reja'csuntcd on the map, On th<' easicrn (nul of ihe 
Vampa i'lalcan ihis sandstone forms the shipc of Ihe jilalean where it de- 
scends into the valley, ami is In like manma- cai'^'cd with inmnnevable 
gulches whose courses am interrupted by pobhnles. 

This groitp has an exl^-nsive oulcrop in fli(^ Vampa I'lalcaii, ami (inally 
it has been traced i\-om Whirlpool (ianon \v<vslward beytaid th,! limits ol' ilie 
map. 
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'I'li(t Diitcrop of tliosG (Jarbuini'oroiis g'foui)s has been tnicod from point lo 
point iJiroughout the areas described above. In most places the oxposurOH ixro 
etjmpieto and the relations of the bods can bo well imderstooil, and nowhere 
has any unconformity between its members been observed. Nor has any 
unconformity between the Upper Aubrey and the lower Mesozoic been 
observed; but as tlio lo^vest beds of Jtosozoic Age arc of very friable ma- 
terial, the exact jiinclion ih j'an^lv soc^n. 

In the lineof tlie fault bctwei-ii the Khimiug (Jorge; (iislrici and llie Po 
('aiK»ii district tlicre is a fragment of Ueil WnU iiiiicstonc, aw seen uii the 
map, Oil l!ie iiorlhwci^t corner of the O-wi-yii-luils I'lalcaii, wliich was not 
carried down liy llic fault; i. e., the fault is to {\n; Hi.rlh. 

JUtiA TlflyVB (iliOUPW. 



wliich is jilicated, they are found in \a!loy spaces, 'Vhv. l.awi'v Anhn-x on 

of llin clilVdii Ihe sdiilli sict.t of Klaming Gorge l!in (Jrccit h'ivcr nnis mio 
tlic Id'ds of tliis a<;'e and soon passes across them lo rnlcr ihi; L'p|iiT Aubri;y 
biHk l.ooking wcslu-ard a loivennn- clilV is seen on the rin-!il and a broken 
sh)pc on the lefl and a narrow valley innnedialely in front, whicJi may he 
f()!!ow(Ml until ilu' bank uf ^lieep Creek is reached; then luniin;;' up Slierp 
(;re(!k ihal sli'cam Is foimd to run nearly its entire course, as rcpresculeil 
on tlie map, in be<ks of this age. The steep wall of vermilion sandsUnu^ on 
the north side of this valley is, except at one poinf, an inipassaljle bari'i(!r. 
Eastward from Flaming Gorge flie outcrop of the Sliinai-nmp Gron|i is seen 
in a narrow valley between two ridj;-es, for alioiM six iniles, uiilil il is eul olF 
by the great TJinta fault. 

Outcrops are also found in llui !'o Caiun) dislriel. I len- aoain (hi; l>e(!s 
are found in tlu! spaces hchveen \\h'. riilgcis. The, same is inie alonu- the 
iooS of Hie yampaPlateau to the easi, sonlh, and wesl ; and a!sn in a general 
way in its outcrop from the foot of Whirlpool Canon ihrouiih {]\v Island 
Park district. Ihii this topoo-raphiii peculiarity is ni>l shown on Ihi! map in 
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iho iast iiuiitlioiiod region, lis tlio area of tho oiit{;ro|) nl'all oC Ihr .liiia 'i'lia^ 
bciln lia.s its topography laif Uji ,so ]iiinuto!y liy reason .if main- minor (lis- 
|!laeenu'n[s and Iraiisverse lines oi" erosion (liai only a j;eneraliy.e(l rcpresen- 
lation conl.l la' ;(mm. 

'riiore is an ishual of Hliinarinn], beds sontli of JmiIio I'ark, lying a( Ihc 
foot of file Yanijia I'lateaa. 

vi;ltM]i,ioN' ci.ii-i', worn; eaai'i', .wo i'i,.\M).\o (;oi,'(n-; in;oi:i's 

In Ihfs region the \'ennilion Cliff and While Clilf (ii'onps an. massive 
samlsliines, and laaiee stand in nionoeliiial ridgi-s, Sonieliines llie base of 
th(i A\'hiti' ('lilf (Jroiip is a series of softer beds, aiLiI two ridges jo'e tiirmed. 
lOlseivla.re Ihe Wiiito OlifT Group rises liigli over the Vermilion (Jlilf beds in 
a wall «liic'h faees the axis of the Ulida upheaval on either side. 'I'hrcjugh- 
010 tins (!ntire region the AYhito Cliff sandstone is lighter colored than the 
N'ennilioii Clilf Group and e\ery where e.xlnbits that ohliipu^ sirinl ioi: known 
as falsi, bedding. 

The flaming (iorgo (iroupwitli ils lime.stooes and sandslmms is of 
heterogeneous siraliliealion and breaks down iolo i(an|,aralively lew liills, 
n-hieh are found on Ihe baeks of the great While Clilf ridgrs. The area of 
onterop is parallel and e,oe.\teilsive with thai of Ihe .Slunarinn]i < Ironp, e.\eepl 
in (he region near Klanniig Gorge and llie ilislriet innnedialely soulJi of Keho 
I'ark. 

..\boul four miles soullieasi friim Diannmd Peak there is a small (mlerO|) 
of the J''laiiiing Gorge beds slanding on edge, with the snuimil of Ihe group 
faeillg the plateau or axis of the fliiita i!pliea\a!. 

It is an interesting fart Ihat Ihe baddand san.lsloiies of the flaming 
Gorge Group, both above ami below the .Mid- Croup IJmesloiie, are of fresh- 
water origin. 

The following is a seetioii of llie .liira Trias groups, made io Ihe hills 
ami elilVs west of Flaming Gorge and hegiuning above al Ihe base of (lie 

eongloinei-ne ivlliell underlies the leleo.sl shales, and exieniling In ll ,nimii( 

of llie licllerophon l.imeslnne. In lliis region llie limiis of llie seelion van 
heeasilv determineil. 
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No. 1, 111) leel.- ih'ny, grcciiiKli gni}-, jiink, purple, nnA cliocolaU) 
beds; voiy friable ; bsul-laiicl bod.s. 

No. 2, 200 foot-— lihush-gray limestone; j\lifl-Oriiii}) l-inief^toiH!. 

No. 3, 500 feet. — Ooiirsc rcd BimdstOiK; ; (mio bddfs.) 

No. 4, 250 feet.— Limestone; bliiisli-bun'; compact; HometimcH -•ilialy 
and interstra titled with orange Mhales and tliin bed;) of gypsum. 



No. 5, 1,025 feet. — Massive sandstone; light gray and light omiige, 
evorywhovo exhibiting ftiko strati lication in many directions and at many 

angles. 

VFJtMII,IOX CLIFF OKOUP. 

No. 6, 300 foet.— -Sandstone; massively bedded; gray, drab, and bi'owu 
within, but woathoriiig with bright vermilion surfaces; well exposed on llio 
summit of Flaming Gorge. 

No. 7, 6 feet. — Shales, somewhat argilhu'(!oii«. 

No. 8, 359 feet. — Sandstones; rather friable, with iiilercalided sliale;<; 
the laller containing nnu'lt gvpf>nin; W(;a(lioriiig in vai'iegaleil brlglil color.s, 



No. 9, l,(t!)5 feel.--y]ml<'s and saiidsloncs roulaliiin;;- iimeli gyp^ini; 
weathering in many colov:^, buf lirown and {■liocolate lints ]>rcvai]iHg; in 
many places e«nistitHliiig bad-lan'tl btMl.s. 

These beds all dip to tite north at a great angle. 

It will be sei'O that the Jura Trias groups are exposed in ouli^rops on 
the norlli sideof the L'inia .Moinstains In isolated iKilehcs, and jlicsc onl- 
eroppingbedrtlnlhe l-'lannn;;' (Jorge illslrlcf dip to the n<u-(lnvard. In ihi! P<i 
Oailoo distrii^l lUev dip in a direction a Hlllc norlhofeasl. TIie.<e Iwe areas 
of outcrop are separated hy a lontt spa*;*' ^^here ihcsi; oronpH an- carried down 
by the great Uinta laidt, and riielr non-aiaiearanee at the surlm'i- Is iluv 
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cliii^ily to !hi« i-in.m; as tliey arc uol lisiiiilly covcrcil on llii.s siilc of ihi; 
niiij.-e hy iniconlonnabhi TiTlmvics. Tlie <'X(T|)ll(ms will hv. iiolrd hnvaller. 

On tiu; casf.'ni ciulnrilK; ['inla Moiiiilains, bolwcmi itir I'u (^a.iou 
(lisEnct atidllH'JniiclHui .MouiUnin reo-ioii, (lie upturned odo-.-s (,(',) nm Trias 
nicks oi'casionalU' pi'dtrudi! thronj^'h the ovorlylng imeoiiforinaljle bt;d^ of 
HrouuH Park a;;o, l>it( fluisc prolrudinj)- masses are ti)() fsmail tn )n', shown 
on (he !iiii]>, 

A]ioiit tho Jnnelion Monntain nphft the eroded ed-es of the Trias are 
soiiHftiines buried l)i iieal)i uneoTd'ornud.le h.'ds oi' lin.wn';^ Park ajic. 

Ou lhe south side of ihe (inla Mouniaius llie area of oulcroii of ihe. 

Jura Trias j.Toups is wry nnu'Ii <;Tea(er, Near llie head of A^ldeyV Creek 

Die three u])|K-rgroii|)^oniie dura Trias luv buried by nnronfonuable rorks 

of Tertiary Ajre. Fmihor west, bewuid the area eovereJl hy Ih,' map, tlu^se 

liuroufonuable Tertiary rocks ride hi<;-h up on the {;Tonp.s of CarhouHenuis 

))ed.s. 

Tin-; CI!KTAOI'X>US aiJOlJl'8. 

The Henry's Fork (Jroup, which iH the lowesl (^retaeeous ionnatiou, 
hm an ontcrop parallel aiul approximately co-oxtenslve^ with the se\'<'ral 
gi'oups ot Jiirn Trias; tliat is, Hico thoso gi-oups it was broujrhl up by the 
great Uinta upheaval and tUo elevation of the Yauijia I'laleau. The same 
18 true oi' ilu* liiuhei' CretacGOUS groups, but lhe laLlei' are also hrougiil into 
view ill tlie Aspen .Mmuitaiu upheaval ; and hence, in i!h! discussion of lhe 
geograpliic^ ilistribufiou of these foniialioiis il is Hecessar\- to vi'ler lo a ilis- 
tnct of country init herotoforo mentioned in cuumccIIoh with die Carbon- 
iferous or .Jura 'JVias gi-oiips. 

I shall call this the Aspen Mounfain distrii't 

IfEMiv's FOKiC (iLiorr. 

i^lotliingfurtlieriieed bo said of the geogxaidiic; oi^curreneo of ibis lurru- 
atioii. 'Hie group is composed of sandstonos, iiuluratod arenaceous shales, 
and conglomerates, 'i'hese shales ring under th<i hanmu'r, and ai'e of steel - 
gray color, and rarely alVord footing to vegetation, and can be traced in a 
brigiit band everywhere through the outcrop of the rormntiiai. The con-, 
gloniecates coTstain many nnivels am! bowlders of pre existing sehislic n)cks. 
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'V\u>y hnv.i ;i iiUM'li nioiv vsivusWe dv.yv\u\>mvni .m fli(, sinilli IIkui oii (1(0 
iiorfii Ki(l<; ..f thr L'iiiln .Moiiiiliuns. 

On the south side of the Yampa i'lalrau, ■.vlii'iv ilir Fnx Civrk ;ni(l 
Cliff Greek flexures unite, these conj^'loiiicraM's shnul (lu f'(l;;c with a dip fif 
about 85 il(';;n'cs fo llic sdiilhciisl, and an> linnly fomented, aii<! stand a;; 
hij,di walls, scpaialcd by ;, Ion;;, namw valley, slivwn wilb IVajnucals of 
the conglomerate which iiave tairibled down IWan cllhcv side, l-'ai'ther east, 
iilong the soutlieni sIii|K; ol' llie ^'aln|)iI I'lalcau, llicy arc \('ry (-(iHsi)icilOUS 
fo!itiir(-s in the loiioj^-raiiliy, as lliey ai-c Inimd sliindin;^- in riilges and monu- 
ments. Here the topojj'rapliN- is exci'cdiiijily (■(anplex, loo much so to be rep- 
resentiHl on the niaji wliicli presents bnt a rcudii j^-cneralization of the many 
wonderful tealni'es ol' ibis re!';ion. 



Tiicsc! t)cds ar(' soil arjiillaceiais and arcnacenns shales of <lark color, 
hut .soraetinii's wealberin;;' a li^hi orav . liy reason of llieir exeeedin;.- fria- 
bility the areas oi' <ailrnip ar.^ everywiien- valley regions, often diversified 
with brund slrelelies of low, badlnnd hills in nuuiy places (|nil<^ naked of 
vej^otat-ion, hut elsewhere covered with [lalcbes of ctirlurt',,: C'lnispicuoiis 
amon;^- these is a sjiecies of npuniia, wilh lis !ninu(e, isiililic ibonss hedginpj 
the hills with a tlo'eat of I'esterin-' wounds, 

its nu)sl extensive area of outcrop is in the Island I'ark saj;-, and it has 
a small outcrop in the northern porti(Mi of tlu; .\sp(;n ^biunJain njilifl. 

A fragment of these beds is seen soulbcnsi -if Diamond Peak, which, 
with a fragment of the Mainhlg Gorg(; beds on lau' ^iile aial a IVa;nnenl of 
Salt Wells on the other, is standing- on er!;:^. li will he noticed ihat ibeso 
beils dip toward the axis of n|>heaval, ihat is, ihe bi;;hesl beiis are IoiuhI 
nearest the mountain, and ibey ail stand wilh an iuclnuitinn from tlu; liiu'i/cou 
of 90 degrees, 

,s.\i;r win,i..s orocp, 

li is unnecessary lo -spealv in ih'tail of the onfev.ip of Ihe Salt Welk 
bi'dH, as llu. attention of the reader bas abvady been called h. ilu; outcrop 
on tlu' flanks of llui f-inla Mouulaius and in Ibc A^j^en Mnnulain di.slru't. 
It is w.n'lliv of remark iiial in llu^ CliUa .Mountmn ve;rion these bedn are 
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usually IViabl.; aivuiUToiis and ai-oillarcoiis shaU-s, whil(! in (iu; As|kmi 
Alounlain dislvirl iIk-v hit nn-narcous shaU-s and thiidv iH^tdcd sandMinH-s, 
;nid the ■■■n'<'lw iiHluralioH ol' sotik^ of llic IhmIs in Ihii lasl, niciilioiK-d i\U- 
trict causes tlic valley spaces, wiiieli ans (diarar^teristic of tluK ^Tuup, io he 
diversified with low ridges and cliil's. 

I'Oix'i' (IF inHmn GUOui'. 

The beds of this group can usually be dividrd h\\u ihree souiowliat 
well defined raombers, tlio Upper Ilogbaek, ^liddle llii|;li;u-k, and Golden 
Wall Sandstones, which are usually separated h) a k'.\y I'eeL of slialy sand- 
stones, and these utJ'atigraphie chai'actoristics under eonditiona of upheaval 
and erosion usually result In the jiroductioji of three ri(lj>eH, wliicli are tlio 
topographic featinrs ;;i\iiii^' names lo fliii Mevrcal in('nd)ers. 'I'lie n|!|)i'i- 
saildstone is usually muHsivi', and ol' Uj^lit j;i'a\- ciilor woallierinj;' uHcqiially 
ou cxpoHcd surCiUT,^, wlitrli inei|uallly Is iinf dcienidiird l.y lines iif slndili- 
calidH. Here, au iire-nhir mass iundiles (hnvn and a r:\vo is formed; 

H belouovs iiud stands in reiief, ol'tc^n m s,nne faniasiie fcrm; anct siieli 
weathering gives fbe (diiVs wbieh in-o xssually found nUmg the oulerop of 
these beds a st1■an<((^ and weird appeai'unee. The genera! structure is suh- 
concrotionary, and fi'iie (■(uirretions somefiuies weather oiU; TIio Hame 
weathoring is sonu',limi>s fbimd in the .Miildli' llo;vltaciv t^andslnne. 

The Golden Wall Sandslone is (dten liimio<;-encons and of a ])rig-|it 
yellow color in the Uinia repon, aiut uflen stands as a .slieer AvaU ; hence 
iEsnanie; but in the Aspen Abmntain diMrirf llicsc yellow sandstones ai-0 
broken into Kti'ala, ami li;;'lit ;'ray saiuLstonos and sbales are intercalated. 
The ridge like Inpojiraphy rharaeterisde of this group of beds so preva- 
lent everywhere, renders il easy In traee every oittcmp, and the pocidiar 
and persistent eharaeleristies id' tlic ujiper nteinlier f;'really facilitate the 
study of the relaiinn holween ihc Crelacrnns bclnw and Tertiary groups 
ahnve. In liu; i:in(a Mimnlains ihc uneunfnniuiy ai ihis horizon is every- 
where apimronl. The dilVercnce in dip Is li'Dni (wn lu (il'leen degrees, and 
the evidence of iiilervening erosimi in apiiaren) ; Iml in the Asjjcn .Mountain 
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comiti'v llic clilVi.icn.'C of dip is mil i-a«ily clisliii;;iiisiiivl, liiil tliii cvidcuccs 
Ol'cfosiiili :UV llsiuiliy ilj)]liIIOIlt. 

No cvidi'iH'c of unconformity liclweoii iIh; (Jix-UU'roiis fotiiuiiions Ikus 
bocii discoviTcd, and tlio plamw of (IcmiirkidicMi in iiiiiiiy plawa aiv nol iv<dl 
oxililiilcd. In ,suHi a ra»r llu; lin.'S arc drann on ilia na,|, only as a|]|m,xi- 
aiali.ais. Nor is llaav any ovid.in™ ol' inaaialonnily hyloaaai the lowast 
(.'naa.-cons and iho liiglicsl ,lnra. Ilcav, also, Iho slrali;:ra] Jiii: plaiu' is 
50m(dinics<.ll5(aLiv. Tin) lolaosi slialcs n<]ntain lln' Idwcsl (.'iTtaaacais li.sslls 
wliich liayi; yot honn loand, and lla) liad land bods Lolou Iho (■(mjclonnaalcs 
confain the llighcsl Jul'assio fossils found. Tho intia-voninj; ((infclinmaalns 
I have tlu)ugli( hi-sl lo I'all Orolaccons. 

In a ;;(auaal way IIlo Inmzon of Conglomerates (am lio oasily trai-od ; 
still, it is a \ariablo one. TIcro tlic sandstones are fonlid nilli een<rlonH 
crates of wnat! pebbles 4yliii'ii eainiel la' easily separated ti-oin the sand 
Ktones as thoy inorge into tluan by inipareeplible ^rinhilions. Mlse'vlnaii 
•,veli developetl conglonutrates are I'outk!, and scanetinies liea\ y beds of 
coarse conglomerate prevail. 

The lollonin,!;' section of tini (Iretaiaaias Oronps ivas miulc on the cast 
siilc of the (Ireon lii«a' aboye fl.aniiiig Oorgc. 

eoiN'r oi'' liotajs oaoiie. 

Upper Ihi/luict .S'«»(hto«c.- -Xo. 1, (iO feet. Sinnlstoni's; indiirateil; 
ligbtgray; titained in ])sitc]n's with iron. 

No. 2, 60 feet Sandslem-s; gray; ini ospe.soil snrl'aces stained brown 
with iroti ; contaiiiinjv fra.^infaiis ef (aial. 

Ko. 3, 26 feet. Sandstoin's; ecay tnassive; li.-hl .ijray. 

No. *, f) foot. (Jt.rboiiaceoas .shales, with seams of la.ill. 

No. 5, 36 feet. Sandstinics; imlnrated; gray. 

No. G, IS' feet. ( larlKaiaceoiis shales, >vilh seams (,f latal. 

No. 7, 80 feel. Sand.stones; iialarated: dark gray. 

No. 8, CO feet. Samlsloia-s; iniissive: light gray. 

Xo. 1), 4 feel. Carbonaceous shales, wilh seams of taial. 
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>;o. to, no tb(;t. SiiiiilstoiieH; lioniojconooiiM ; massive; li^'lil jiniy ; 
iiicliiralea. 

Mhl<Ue. llor/l»,rl- S(i>ny(m:.--Xo.U,2-iry i\'vA. S.-nulsioiie ; ImlV; lici.vily 
hi-iUiv'l wiiU InhTcaialoa sl,ai<.« and seams ol' U-vvw/m,m^ elay. 

Xo. l:!, Y5 i'eei. I'Malile .saiuUloues and eavlKmawoiis shales. 

Golden ]l'a!/ Sau'lshuc—l^o. 1S,Q00 (ggI Sandstones; )-ello\v ; nitlier 
massively bcililed, wiUi interoalatod cavbonacoous slialcs. 

No. 14, 80 icct, Sandstone; massivo ; briglii \"(!ll(t\v. 

All the beds of the above group dip to tbo north ahiait ^15 (ici^rees. 

SALT WKLLS DliOUl'. 

No. 15, !,8(>0reet. .i''viablo sandstones and arenafeouH ^^halcs. 

.si"i,i'nuis f'i;i;i;K :;ta)ri', 

Xo. U;, 2,000 Cei't. Dark arjiillaccoiis and avonaceoiiH shales. 
iii:Miv'.s vn\iK Ciimii'. 

No. 17, 2r>reel. (.'ouoiimierates ; peljltles very small, llie larj.-est not 
being' mure Uuni hall' an iiicli in diameter. 

No. 18, 80 feet. Sandstones; uioftled !i<'-lit ;;Tay and yellow; slKuviit,;.- 
falao stratiiiesition. 

No. 19, 70 feet. Shales; (teleost shales.) 

Is'o. 20, 135 feet. Sandstones; ratlier heii\-ily beilded above, bnt tliinly 
bedd.'d below ; (h-ab. 

Xo. 21, 40 feel. ^Sandstones; ciarse ; biilV. 

No. 22, too feet. Sandslones; s-ery friahhi ; i^ray, f,n'cen!.sli-jiTay, pink, 
[lurple, and chocolato. 

No. 2;S, TsO feet. Sandstones,; eoarse ; sometinu's appeai'Iuf;' as a con- 
glomerate of fino pebbles. 

No. 24, 100 feet. Sandstones; ^-ray, -;Teenisli-uTay, pink, pnrple, and 
chocolate ; very friable. 

No. 25, 75 feet. Oonj>-!omerale; dark; m some })laceH a euarse sand- 
Htone. 
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'IIK fiUUKS iOXPOBKJ) ()>; »Ul,l'mil! (;UMKK, XKMl HKAU 
RIYl'IH, W'VOMIXG. 

POIXT OF }EOCKS GliOUi'. 

ISfo. 1 (28), 200 feet. — Niimoroiis tliin wfiinis and layerx of ckrk car- 
boiiacoous shales, with hardov thin bands i>\' varioim colored argillaeeoiis, 
ai-enaeooua, and adcaroous niatlov, including a few v<'i\ (IiIh ^^licaks of coal j 
the -svliolo being highly charged with va«t numbers of IVesh and brackish- 
water shells, such as species of Unh, Corbkiilif, ihrbulii, I'ljn/iilifirra, Viri- 
pmm, Melampus, dc. JJip nearly easi, alidul 75'^ lichiw tlui liorizon; lliidt- 
ness 175 to 200 feet exposed. 

No. 2 (27).— A long space of perhaps 2(i0 yaitls or niore, with only a 
few low exposures of light-gray sandstone, shon'ing a Klight ^vestward dip. 



No. ;t (20), 80 feet— Gray sandstone iti p 
with some masses (that mat/ not be in ]>lace) si> 
foi* 60 to 80 feet, — forms crest of a hill 

No. 4 (25), 800 foet.— Brownish and ri'dais' 
separated thin bods and layers nf jj-rav ^anilstom.' 
in thickness. 

No. 5 (24), 20 feet.--(;o,i|.-!,.iiu'raU! and soi 

No. 6 (23), 40feef. - AVIiitisli sandal on <!~--fo 
to 240 feet in height. 

No. 7 (22), 1.10 iWd," 
light gi-ay below. 

No. 8 (21), GO feet- 

No. 9 (20), 40 feet,- 



allu-,;i 



ently connected 
tie space orioiigh 

h a few distantly 

1- 750 to 800 foet 



■St of liil! about 220 



-^Bnnvnish ■ 



™Bro 
-Gre 



H(y la. 



oi- 



^fo. 10 (19), 600 fee(.~81op6 showing above soini- n 
glomerate, like that of division 18, perhaps not in place, willii a( iibuis brlmv 
this, some reddish olays; altogether space enough for .'lOO to (JOO feel, in 
tlncknoss. 
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No. 11 (18), 40 f(M!t.— Hard gray coiij^'loinorato, stamlin^^ nearly 
tical and loniiiim' rresl, of lull alxinl, IsriO i'v.vA Idirli. 



No. 12 (17), 115 tod,- -Bnnvnish and bluish rlnys, wifii som 
wliitc, ;ri'oenisli, and brownish saiulstuiics. 

No. la (IH), 45 fcot— Clays and sandstone liolow, (20 feet), , 
and In'own pobbly sandstoxio above, (2;') foot). 

No. 14 (15), 125 feot.— Bkiisli lamhiated <-lii}s, \\\\h, at iop 
wmt side), a two-foot layer of .-^andstnne, containin'^' fra^iruinls of > 
seen hi a condition to be dciiimiincd. 

No. 15 (14), 40 fcot,--Ferniginous saiidsluiK; in thin layers 
northwest about SC below horizon. 

No. IG (13). — A valley or depression showiiij^- no rocks, perl 
yards across. 

No. 17 (12), 150 feet.--Lif;-lit. -.-ray «aiHislones and plays, im 
bed of good coal, said to be 7^ feet hi thickness; all dipping- kou 
oast 55° below horizon, and the sandstone above the coal eontaini 
casts, Inot^rmmts xn-ohhmaticus, with a fisw easts of OanHiim and 
mined univalves; altogothei- showing about 150 feet. 

No. 18 (11).-— Slope and unexposed space, perhaps 200 yarib 



:( ,oTay 
(ift in- 



No. 10 (10), 20 feet- -Lijdil Rvay sandstone. 

No. 20 (9), 255 feci,- Cray sandy shides with alternation 
stone and clays. 

No. 21 (8), 95 fbot— Heavy massive bed of liglit colore.! ; 
about 90 feet h) thickness, standing nearly vertical, with some :< t 
sandy clay between it and the 



No, 22 (7), 7 rc(;l (; ii 
thickness. 

No. 23 (6), 100 feet. ^ 
some dark shale at places. 

No. 24 (5), too feet. 
lowJsh gitiy sandstone, sepai 



■lies,- 



I of division 7, 
■1!(mI of ■■■ood ( 



;d, 



three rather lieavy .beds of light yel- 
clays, probably occupying some of the 



Hosted by 



Google 



160 (;i':o(!i{Ai'iii<) DmTiummox. 

space inchidcid in divisidii'l. Xciir iIk^ Io%vit |i;u( Iwd ta\i'i's ITii.i ISiiirhos 
oivcli, ol' SiindstouCj cdiihiiuinjj,- Oslrca .'iol'-i(/,sn(s, 'Vi-afu'-ii'in mirmnrwa, 'Cr. 
Aitogotlior 90 to 100 fuct or more. 

No. 25 (4), 300 feet.-— Covered space, proliably occupied by (^layK, 
but. sliowinj^ some sandstone tiial may or may not Ixi in |)lace; jicrliaps 
room enonjjh for 250 to 300 feet. 

No. 2(; (;;), !!0 fcot.— Soft Jig-Itt grayish saiidstoiio, nearly vevlieal. 

f^UMMrr OF sur.i'HUU ckki:k oi{oi;i'. 

Ne. 27 (2;, 100 feet. Slope ai>pareiitly (HTUjiied by elays, llilekiioss 

perliaps 100 feel or more, 

Ko. 28 {IV -IMaek sliale, only i^eeii in boltmii of Snlplmr (h'eclv, Hiiek- 
II ess unknown. 



Soutliwest of liliu-k Hntte .Station on tln^ Union I'arilie Ifailroad tliere 
is a conspicuous topographic feature known as Uiack linfte. It is carved 
from beds of the I'oint of Rocks Groii]) and is crown<'d wilii a (hn'lv Indurated 
and excceding-ly tough quartzite, wbicli, iii the distance, lias ihii a|ipearanc(! 
of a bed of extravasated material, ainl evi^n on closer cNamiiiatioo I was 
deceived by its apparent similarity lo s»inic rliyoliles. 

Rocks liavinga similar appearance and strnriun; are lonnd on the ^uni- 
mit of Aspen .Mountain, and I unliesilaSin;;ly eonsideml itn^ laller to i)C 
qnartzites; but, (m visiting Jihick Hnllc, ihe general wealhrriiig ami exceed- 
ingly dark api>eai-ance of these beds i'l'cnted llie inipri'ssi-m that tlioy had 
been exfravasatefl, tliough liand specinu'ns liad the a])pcaraneo of quartzito, 
and I left the field with nnin\- doubis as to their Tiafnre. Captain Duttoii 
has since made sections of this I'ock and cxinnini'd Ihem under the micro- 
scope and pronounces It a qnart/.ite. 

Such a coiichision in eoniiectiou wtlh Uie geoksgiea! relations of flie-sf! 
bods is voiy interesting Qiiavtiiites, from geological considcraliosis of 
stractux'o and erosion, arc usually supposed to have been at sonui time, deep 
seated and are often sliown to have been involved in ])rofonntl plication, or 
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]HCtainor].lMsiiulili( lo di'i-p sr;iu>,l ai;clici('s; 1)111 litis (jUitrl/ilc is of \i'r\ liiSc 
Cndacooiis Ago or iiiaycvea belong to hi'vlior uHcoiifoiinniili' Tiitijirioh. 
in oilhei" case the same strata on ovory lanni ari' soil, i'oin[)inali\i*iy iViablo, 
graimtar sandstoitos; they are iininedialitiy nialeriaid liy j^real liiici;ii!'sse.s of 
sandstones of like cliaraeteiislics. 'i'lu'V iiave not l)ecii ini|iiica1eii or even 
))]ieat('(i. No extravasate.i inaleriai is fiaoHl in liie inomalialc \icitiilylo 

wliirli refcaciire eall lie ina.le as III ■t^im of (a'ystttllization, ali.l tlii'so l)eils 

.01 liia.k I'.ntleare loiav lliaii :!(lll feel in lliirl;ness, anj nu.|anun-|il[isiii I'roni 

try, is exia'.jlinoly sii;;iil, ami in.lecl siu-l, siinln eiiaoi;e is rarely shown. 
'I'liere is nolliin;;' ill lite siirfounilings to ,sn]tivesl itielainor|ihisni. 

Is it possilile lltal i.lllions olilaiiie.l liere favoralile In llie ileliosilion 

of .siliealiy elieinieal |ifeei|iilalioii .' 'I'liis .|iiesli,at lias Ueeit tilleii sit.voested 
by facls oliserveil ill itiaiiy oilier plaees in lite I'lalean I'rovinee. Ill my 

((nasi iinarlzlles, and ivliere siieli beds of ,|narUile aiv foiniil lite iinarlzile 
Ktl'ueture is invariallly local. The same llcds Inucil lalcrall\ are ly|iiiail 
saiulstoiics; ami alime and licltra, sofi .samlshines and eKcessiv.ly liiahle 
shales aro foinid, ami lliere is mi local dislnrliance .if llase licds. They 
have siin]ily been .lis|ilaceil in lllc |;Tand ii|,lieaval ill comnien will, lite saild- 
sloiies ami shales; and if this lilholoo.ii' ellaranerislic is due lit comlilions of 
dellosilioii and liaie mil been imiio.sed by lite aiveit.ies of ittelatmirpliisnr at 
what iilnee in llie table of .si^llmeitlaty ,:fon|is shall we lieeiii in consider 
qinirtzites lo be |inidilcls of inelainor|iliisni ; .\t Black liinle llic i|iiaflzile 
isaslti.;lial least as the very sminnil of the ( 'reiaccoos: in I he I'itila .Moiinl.- 
aiiis ihe i|iiartzites are low down in ilie I'alco/oic scries and ihese are sepa-- 
raled by nearly ;!0,000 foot of seilimenlary ticciiiiinlaliens. .\la^ iieiomne 
fool farlher down in the rochs, bill aca'oss (lie irreal ;tn|i of niiconformily, and 
say that the Red Creek I|nai1i-,ilcs were such from orio-inal cimsliliilioii ; 
TIIH CBSOZOIC i;l!()i;i>H. 
This descriplion of the geographic disliiliitlioii of llie Cetiozoic (Ironps 
-vvili be conlined to the region north of the liinlii .Moiinlaiiis, except in ihe 
11 p (1 
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C1180 of llii^ H[■<l^^■n',s I'nrk (Iroiip aiiil tlio !!isl(0|) M.iiiiiialii Ooiioloimtralo. 
A small strip vi' (■ouulry o!i llu; soxitli mi\q oI' iIic nioumains has been g-Iven 
a Tevtiai-j color on tlio map for the piivpoHo of jiriscnliHg an interesting- 
fact in tlio relation of the groups of that region ; biif this in only tlie border 
of a broad area throngh wliich C^omizok'. fornuiliiiiis arc diKlribiilcd, and 1o 
discuss tJiis borderwitli clcarnes;! it is noci^Ksary to vmU'v iiilo a cunsideniliun 
of the whole area, wJiirli can l»e doup, niucji bcttrr wlicu w<^ liiivc llut iiiap 
of that eoontry before us. 

In the Uinta and Wiiitt^ l{i\i:r basiisw, kouHi of the Uiiita lUountjniis, 
where those T(aliarii'K hav(> a great drvcloiiniuiit, the lower formations of 
tills Ago have boon pretf y (horoiigldy worked oiU, hut th«ire are higher beds 
not so well undoistood. 

1 now tiirn to a coiisidcrafifin of fhe ooiiiUry norfli of (lie Uinlii Monii- 
tains. 

urn'Kii cKiiivK (iiiiiin'. 

Hero the liitter Creek bods have an oxteiiKtvo oxjfOHmu on th(; iiank of 
the tJinta upheaval ami on either flank of the Aspen .Mijuntaiii iijdiit. 

In the Flaming Gorge diKtrlct, west of the Clrecii UUw, iln: beds of 
this graxip mpidly attenuate until lhe\- thsnppcar, and hcrc! Ihcir lilhologic 
chai'acter is changed, as the line grained iViabUi Handiitoues are r(;p!acod by 
conglomerates; and as the beds here are dipping at a groat angle to the 
north, so that their upturned edges are well exj>osed, the harder eonglomei-- 
atos are aeen to stand in high ledges and walls, l'',;isi\vi)r(! from the Green 
River the beds rapidly thicken until, at h'iehard's I'l-ak and Qnion Hornet 
Mountain, a seetion of more than 5,000 feet is preseulcd, ami lifn-e ai the 
base we have a great development of conglomerati's. liirhai'd's I'eak it^elf 
is a monoclinal ridge of this conglomerate. 

The disappearanee of these beds by attenuation on ihv. wcsi side ol'tho 
Green Uivor and their increase above the normal thickiK ss tast; of that 
Hti-eam, together with the change in their Uthologie coiisiituliou, i(!a(k us to 
infor that we here have the beds exposed near the old shon- line, that waB 
established by the upheaval of tli(; I'inla Mi)nnlaiii rejviim. (Jonglonicralos 
are found at the base of the group in niHiiy plai'es on llio north side <jI' ihr, 
Uintafi, and 1 sui)iiosc tin- conglomerates ..n the west side of the (Ircen 
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River to bo fit tJm numv. liorizon, iiaincly, ill Ihr bnKO of Un; series, anil Uiat 
tlio altonuation is due to tlio nun-dejinsilion til' f)ie uiipei' Iwih over l!ie avea 
hero brought to light. Of this, cniieliiwive i*\ idciiec wa^ not ohlaiiu^d, anil 
it may possibly l)(t thiit tlieso conglomerales rc)ir,>seiil lii;;'hev beds wliirli, 
farther from Hie sbore, were sainlstoiies ol' movr iJH.rniiirblv euimiMiiutea 
lUivterial, Htil, wliili^ i siioi;x;sl ibis possiitle (i\|ilaiialio)i, I am iiieliiieil hi 
consider tlioni m bclongiiif^- to tbe lower niembovs ol' Ibe '(I'iihi), and Ihat ■ 
afJei- tlieir deposition tbe area was left as dry land, wbile tbe sands were 
acnnnuhdiiig in tho bed of the lake favtber IVoni the a,\is nl' iifibeaval. 

J'Voni tbe Green River eastward, nearly lo Ibe liml oi' JAieliard's Peak, 
tbe base of tbo gi-oup is composed (if bad-land sandstones \vilb more indu- 
rated beds intercalated ; tho latter are nsiiaily lij^lit gray, sometimes (|idte 
white; tla^ fornuir are exeeecSingly Tern tgin.n is iiml sninelimes sbaly; Iml,- 
from Ibe wesnTii bas<> oi' Kicbanl's Peak, nearly In Ibe outerop oi' iiie UmI 
Wail limeslone, eouolonHTates are (bmul, and bere tbe wliole Ibiekness of 
the group is nnn'h Inrrrased. Il is iiiten:::;liiig In m.liee llial iliesi^ con- 
glomerates an^ foHiid i.jiiKisile (be oulenip of tbe K)id (.'reek (Juarlzite. 
But the materials of which the conglomerates are composed seem not to 
have boon derived from tbe qnartzito, if J may trust my notes : and I >;hould 
bere state that tbo g'oograjjiiic relation between fbe (|uari/.ile^ and llie con- 
glomerate did not occur to mc; while in llui Held, and iii my notes on IIh^ 
coiigloinerate I have mentioned that its bowlders avi- sandsinnes and timi!- 
«toiies, and that some of the latter contain Jurassic fossils; I: 
recorded observations at only two points— -one al lilrliard's I'eak 
at Hniec Mountain. Willi the facts now at my command I am i 
think fliat when ibis c.iiigloinerate was formed, enisimi bad not 
ibronj^h tbe Carboniferous groups and Uinta Sandsione so as to 
ijiiari/.ite on tlie uijlieaved side, but that the eonglomerale is v,o 
sandstones from tlio Cretaceous groups, and limestones and sail 
the Jura Trias, ami possibl}', to some extent, ironi Carbonilet'ou:-^ 
would seem that the ap]}earanco of tho conglonicralo bere Ik i,<» bi 
by geographic, rattier than by gcoiogieal, eonsideral ions— that is, the 
exposure of the base of tbo group in this region is near to the old 
Ihio; for it is manlfesl that bere was a beadlaml nroiecting from I lie 
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rcjnoii \uU> iIh^ old Bitter CvGck luko, wlulr weslwm'.l, Iniin Ulclninl':; IValc 
111 iIh; (li-t'(.'ii liivoi'i thv, })rosont oxjiosim- of llic slr;il;i is acniss ihi; lioil ol' 
an ancient. ]>ity. 

"West from IJiclianl'.s Poitk the |)lanc of se|mrati<ni \H-UyrA-M Use ISilhir 
(h'celv and r<iiitl. of Hocks Groups is masked lo a ;;'i-falia- or Ici^s extOHl on 
acconni ol' llio exceeding friabJHtj of the lower licds ol' liiilei' (.'ri'ck a;;!' ; 
siil! (.■aivlid examination reveals ttic faet thai llicy are uneonfomiable, anil 
thi^ nneonrorniily is vei'v clearly exiiihifed at the easlern end of the niono- 
eliiial lidjic, e<nn[)osed of Ihe l>])er lloulmck Sandslcau! of tin; Toint of 
[forks {iron,), near llic lonl of Hirlinni's Crak, in an aniphiliiealcr of m.sion 
al llie liead.ifa dry j;-nh'li. 

Helwi'en llu. ^v(■^lenl on<l of ihc oaKa-oj) of Ke<l Wall linu'sdnHi on the 
norllnvosi enil ol' lla; \vi ya-kiiis I'lalcaii an<i llie I'o (.';tn<ai disiriel llii! 
busc of llu; liilirr Civck series Is not si'i-n, as ii has lircn carrinl ilowii hy 
thofaidl. On Ihe noilh,si,[o<d Diamond IVik the Millrr Cnrk Ix^ds -.m; 
lyiiin- hon/iaual, and, sludyiii;;' ihis ni<anilain iV.iin ifial .side, ll wuald s<.<-in 
lo i),; coinposi.d of IliiUT Creek bo<U, perhaps capi-ed Uy l.edsolihe Lower 
(Jrcen lxi\i'r, but on (.■liailiin;;' die mounlain ilssnniinil is siuai lo br i'oni|io.sed 
of angular fragments of santlstones piled iis an indisia'iininati; inannia\ lh<! 
age of which was not fally delc-rndned : desc<'nrlin;c il (Ui ila; soulli ^.'nU: 
this same confusion is obs(;r\c{l. Of whiti ibe |a-ineipal mass <d' ihis |K'ak 
is composed T do not know. 

.hi die IV Canon dislrict along die rbannd of \iTnnlIon Oivet. and 
many of ils laleral tributaries, deep (■orrasion lias proihicnl many sici'j) 
escarpnionts of the Bitter Cr<;ek beds. Uctp we iiiul iho I'oini of Horks 
Gl'oup atandingon edge, and near by, and si-pai'aieil iVian llu' forniii' only 
by narrow gulehcs, Bitter Oreek beds of a horizon aiioal midway in Ihe 
gl'oup arc found Ijdng lioiizontanyj bii! in a ({■•w ])la('cs U)\vcy beds of ibi; 
Bitter Creek scriea are turned u]) on edj'e wtlli ihe Tuiiii ol' bodes boils and 
the middle bods of the Bitter Creek Croap lieo^-r liieir n|.lurned and eroded 
edges unconformably, ami over some of ihe iip|ier beds of ihe I'oini of Reeks 
G-roiip in like manner. Tims the n'liilille beds i<i' ilu: Hitler (^reek (j\er]itp 
the lower beds, not because they were dejiositeil o\c'r a bri»ader area, but 
because the lower beds in a pari oflhei!- exlfait were exposed in erosion and 
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.■arncd invav ).rlor (o llir <l.'|io^;iiun of Hks ini(kll(^ bi'ils. Hum 1 k K .u 
illnsfr;il.-fnn Ki;;: li). 1 'lo nul j!iiiik llini ilio li;iMM,niic ISHhii iid m ik 
irtlouiuloxi^wod ill iiiiH vii'ini{_\. 11h' i!i;;pliici'ni('iii licn^ luin i \ iiU ut!> Iklu 
(;x<-(;(iiiiiij4-lv c'i>iu|ik!X, ami its study is ri'iiiltM'cd ililiirull by uucoiifoiinitu H, 
and it i« not. always easy In ((((lonniiic (o wliii-h class of aj'Ciicics (cutani 
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iisiiaily forming regions 
Al ilic head of l.iiilc iiiftter Creek llioro is t siuhlml i 
bods ol IJiiiiiop jMouutaiu Conglomerate avo found In tin 
tion of this (songlomei-ttto its materials have liecn caiiiPtl qmto ov(!r the lino 
separating tho Uitter Crook frovo tho Point of liooks Group, so that tho 
junction h complotoly masked, but in tlie escarpment sontli of ihe jilaicau 
which fiiees Qnion Hornet Mountain the junction is well rovcatoil; and the 
same is true farther to the north in lateral canons along the upper (■onrs(; of 
Little Bitter Creek. Tlic conglomerates found at the base of thn series on 
the ilank of the Uintas are not seen on the flanks of the A^pcn Monnlatn 
uplift, and the Bitter Creek heck attenuate toward Iho norjh. from sheso 
facts 1 infer that the materials of the iJitt«r Creek Grou[) wore derived in 
largo part at least from tho Uinta region, that is that the bad-land rocka 
of Jfefiozoic Age wen; earriod from the Uinta region and redistribuled as 
baddand beds ui' sIh^ Hitler Creek period. 

In this j-real in'sh u-aler l.a-.iii rondilions lavondtlo lo rh.^ dopiisition of 
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<;ar-l.nii;ic,.(>u^ siuilrs niul liointic rua) n},imm-(l fVoiu liiil.' lu lime, now lirvo 
now iIu'r;, and siicli slialcs and roals arr (ninul .llshiliniiMl in orcal profu^ 
Miou tln-oughout the entire area whlcli has hcc!! .--uiiliri!. In a siTli..ii made 
uii Hidsoiitli side of t!ie railroad liclwciin l,a« ivni:r Sci-llnn llnUM>and lii.ck 
Sprin-'s ni.irc lliaii :iO scanis uiid lirrls ul' n.al arv iinlcd. Tlii! i^ials of this 
horl^nii in iIk; viciiilly o\' ISIark I'.iitUi f^laliun hav.' Ihtii )Vc(|n('nHy dcscriboa 
by otluT ;;col()j.'ists. 

ll IkhoI my |.nr|Hise lo discuss lIuMlistribniieii and ebaracU'r oi: Ihe 
lionitic^ enals in lliis ivpoH, 

l.OWEU CliEEN UHKl! (iUnlU'. 

In tlie Flaming Gorge district the Ivower Grooii Uiver Groiq) overlaps 

1lu! Bilter Greek Groiip, and farther westward disappoars by aftouuation. 

'Dn! (■iiiirsi' iif llio (■T'f'i.'n Ifivcr ironi llu- ndrHu'i'n liurder of tho area 
I'inbiaeod on llii' maj) lo llic li<)j;l)ai'k six nilU's noi'lli of Klaiiiiiig Gorge is 
tbroiip'li tho beds of tliiw yronp, and an irregular csearpnient of these bedn 
liaviii^' deep reeiifrant angles, and spaces broken into low Jiills, laces tho 
axis of the Aspen iMoiuitain nplil't. The OHCaxprnent known n^> Pine lihifTs 
on the. (ni.sl. .side of tho uplift is of this age. Another outcrop is fouufl norlli 
of Dry Jiountains and west of the I'o Oailon distriot, where titeir uplnrned 
edges arc exposed on the iiorder of a basin of dis|)lar,enu}nl or sajj,- due to a 
downthrow. 

Ttiis group is composed chiefly of bifuniinous shales and impure liino- 
stoncs, the latter being both arenaceous and argilIacco!is; biii lo Iho south, 
near the Uinta uplift, the group is nmch thickened and the shales are roplaeod, 
by sandstones, and eonglomorates of fine jjebblos appear. 

from tliisfaet it is inforrod that tlie beds of this grou]) are derived from 
(he Uinta region, and that the material was sup])licd IVoni limcslones and 
sandstones of C-'arboniforous Age. (Conditions favorable lo tin; accumula- 
tion of Carbonaceous shales and lignitic coal are less frequent than in tho 
ibnner period, but a lino bed of coal lias been found at the base of this group 
on tho bank of tho Green Kivor, about eight miles below the station, and 
Uai'bonaceous shales and thin seams of coal have been found at other liori- 
Kons elsewhere. 
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Tho beds of tliia grcKip aro welt oxpt)sod in liiglt escarpments on either 
side of tho Gi'oon Kivev from the noi'theni boundary of the distiict ombraccd 
on tlie map nearly to tho hogback six miles above Flaming Gorge, and \]uyy 
Ktrcteh HI a continuous but ivrogular belt on the west side of that strciam iur 
the same distance, and aro exposed on Henry's Fork for many niilc«. 

On (he east side of tho Gi-een River tliey aro found in outlynig dision- 
ncctod patches. Tlie most imj)ortant of tho latter aro colored on tlic iiiaj). 
Tliey aro also seen in the district east of Po Oaflon with their edges uptonK'd 
around the basin of displacement pi'OviouHly mentioned. It is probable 
that tlieso beds aie also iniind east of Pino Bhiffs, but when that country 
was studied in IHIi.S, I had not separated the Upper from ihe Lower Green 
River beds, and not iiaving visited the (^onnlry since, I am not ])rcpin'cd to 
give any facts eoncoriiing tho matter. 

In a former chapter I stated that the Upper Green River beds were 
interpolated between lirJdger atui JjO-iver Green River only through a por- 
tion of tho great Tertiary basin nortli of tho Uinta M onntaina. 'Dioso bod« 
have their greatest development in the regioruabout Green liiver Station, 
extending for 20 or 30 milen to the north and south, and it is pi-obablc that 
the material of which thoy are composed was derived in \mrt, at least, from 
otbor than the Uinta region, though doubtless this region yielded a share 
of tho detrital matter. Garbonaccous shales and liguitic coal aro found at 
this horizon on Henry's Fork. Two of the coal beds liavc been explored 
and when tested ai-o said to have yielded fair coals. 

I havo already in a fonnor chapter described the Tower Sandstone at 
the base of this group, and oxplahiod tho nature of the uiieonlbrniity Ijotween 
the Upper and Lo\vor Green River Groups. 

i!]ni)Oi;i{ citoui'. 

The Brulgor bods are ibiiud outcropping on (Im western bonier of tho 
district undei! discussion north of Hem-y's Fork, and again to tho east of tho 
Po Oanoii district in the sag of displacement north of tho Dry Moimtains. 

Xo iniconforniily has hi'i'n discuvercd licfivcoii the Bridjier and Upper 
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Green River, and the [Diane of deraarkation is obscure, or rather there ia no 
plane of demarkation, but the separation is transitional; but the bad-land 
beds of the Bridger Group are veiy distinct from the limestones and sand- 
stones of the Upper Green River. In the latter, sandstones usually rather 
massive, and in the case of the Tower Sandstone greatly so, have ihipure 
limestones intercalated. In the former, bad-land sandstones prevail, and these 
are largely green Sands, but ii-regular beds and aggregations of chalcedony 
are abundant, and high in the series two well mai'ked and persistent lime- 
stones are found. These beds of chalcedony afford the moss agates for 
which the region about Fort Bridger has been noted. I suppose them to 
have been deposited by chemical precipitation from waters highly charged 
with silica. The hmestones are in many places crypto- crystalline, !\nd break 
with a conchoidal fracture and often have the ring of phonolite. I consider 
these also to be chemical precipitates. Fresh water fossils are sometimes 
found imbedded in the crystalline masses, but can rarely be obtained in a 
perfect state, but fossils are more abundant in the arenaceous and argilla- 
ceous paitings, and can be obtained in a good state of preservation. In the 
green sands vertebrate fossils have been found in abundance, and concern- 
ing them much has already been written by eminent paleontologists. 
No coal has been discovered in tlie Bridger Group. 

brown's park; ftROUP. 

These beds are found in the valley known as Brown's Park and a dis- 
trict of country stretching thence to the southwest beyond the Snake and 
Yampa Rivers. In Brown's Park they lie in a deep basin of erosion, the 
bottom and sides of which are composed of Uinta Sandstone. This basin 
is in the very axis of the Uinta uplift. Eastward, both on the north" and 
sotith sides of the area of outcrop, the beds are seen to rest miconfoi-mably 
upon all of the Carboniferous, Mesozoic, and Cenozoic formations previously 
mentioned. Its unconformity with the Upper Green River, Lower Green 
River, and Bridger beds is well exhibited in the Dry Mountains in many 
fine exposures. Its structural relations to these beds will be discussed here- 
aftci'. Its sandstones ai^e bad-land rocks of exceedingly fine texture. In 
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8(iiini places tlicsi' rni>lv,s nrv c^omposud of tlilii iiiniiiiie of niiiiiy (Iclicalo. 
(-olm>-, bill ihvy ilu iini voiidily part along 'the pifmes of Ktraliiicnlioit, but 
cnniil)iorasily ;iih1 ol'ti'ii l)ri';iiv in largo masses. Kxtensivc beds iiiu! irrof'-u- 
lar aggrqi-aliiiii^; ol' chaleetlony are founri and I suppose thom to liavo been 
dpposifed by jfrecipitatioii. Oongloii'ievatos are fouTid, attlie base, in some 
looalllioK having- a great il('V(}i()|)]ii('iil. Thii beds hu-Wno sli;.'bjly from the 
\va!l 111' the park on the .sonlli sidr; lliin iui'liiialiou may be din; In I bo bottom 
OH wliieii t!iGy,were depn.sil-ed. On tbc north .side tlic bods are turned up at 
uich displaeenumt since thoy wero deposited, and 
!!■ irrcjviilar lino of ontevop afaidt has been observed 
nil. 

[■ sIroaiHS whieii conve ddwu fVoiu tbe mountains on 
y iiiaci';^ mi through tlieso beds and rovoal in the 
III!' nld \]<H)v of flinta Sandstone. But a few hun- 
■e ]vU in liri>\\irs Park, but eastward a niiich gi-oater 
ihiikncss remains jireHi^rxcd iVeni liemidatinii. It is probable also that this 
gi-('alia- lldckiiesrt is line in jiart to greater Kedimentatlon. 

In the northciist portion of the Po Canon district there is another out- 
cro]) ol' thid group. Hero the bods rest inieonfomiataly on the Uinta Sand- 
stone, llio several Carboniferous groups, the several Mosozoie groups, on 
liitler Crecsk bods, and also on the Itetorogenoous mass of sartdstones of 
■\vbIoh DiauKiud Peak is composed. 

lilSifOr MOUNTAIN OOKai-OMKHATIl. 

1'his eon;;'l()iiieralo is found only in isolated jiatehes as renuianls ailven- 
titiously |>i'eserved iVoui t]ie geuc^nil erosion to whicli ibis widely spread 
formation has b.-en suiijeeieil. 

An outlying paicli or fragment is fonuti on the norlb side of Siige Creek 
overlying unconforraabiy the beds of Lower Green River ago. Another is 
fouml on the plateait where Sage, Little BiUer, ini<I Pretty Creeks Imvo their 
isources; here !lic conglomerate rests oii ruiul lA' iJocks beds. Another is 
Ibtiiid OH 1 111; summit of Qnien IToHK^t ^Inuutaiu resting on Lower Green 
River l)..(ls. Auinher is found .,n l!is),o|) M.anilain ivslin;;' <.ii liiller Creek 
beds. On file s,.nlh side ..f llu^ llula MonuUun^ a iVagiueiil is Ibuud west 
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uv^Ivo miles woHt of the Ciiiionot' LoildriM't 
:ts bods. A fragment is foiuid wcsl nf \\v 
It'eums and Jura 'IVifts beds; and llic )\'a 



Anolherii 
iliTifiuiiCar 
A\ Cniekid 
ka^ri-cliitsj 

ivek bedi.. 



ii;;'iiieiii is Ibiiiid leii 
mnilmm.s and,) lira 
solyinf.-uni:he(!ar- 
re t^Hjiped witli Ihis 



coiig'lonici'ate, which hero roste on Sul])hnr ( 

Theso are the only fragments which I iiave discovered in llio area cni- 
bracod ou the map, but W the wowtward, on both Hanks of the f'inta nplirt, 
this formjition hats a nuudi more exteiisivG geographic dcvclopinenl and il i.s 
also found In greater thickness. On the north side of Connor Jfaslsi, at tlie 
liead of Slieep Creek, tliis conghmierate has a thickness of more tlian a Ihoii - 
sand feel. 

There arc some I'onglomemtes on Ihe })('ak.s of Ihc Dry Monnlains 
which at one linu^ I believed to belong to ibis ]ierio(l, bid I mm think Ihey 
are of tho Brown's I'ark age. 

In the destruction and rcdi.stribidion of this formation, tins maloriats of 
which It was compostid have been scattorod in many phiccss here and there 
on either llanlc of the Uinta uplift, Tho conglomerate is composed of bowl- 
dem and pebbles of sandstone, quartzite and crystalline schists, but sand- 
stones and quasi quaVt'/.itc8 probably of the Uhita period greatly jirevail; 
but in the original beds and redistributed materials found so abundant nortli 
and nov( beast of Mount Wheeler whore the Red Creek QuartKito is exposed, 
white (piarlz and crystalline schists are far more abundant than clsowhore. 
Son^otimes at least the cement is calcareous. In the fragment west of Echo 
Park largt! and soiiKswIiat angular blocks of Uinta Sandstone aro found. 

I tinnk that many geologists would ascribe this conglomerate to tho 
aclion of ice, but ihronghout all that portion of tlie liocky Mountain region 
which 1 have studied, I have so frctpuuilly found gravels and conglomer- 
ates of sub-aerial origin, and have in «o many cases found reason to chan^ 
my opinion concerning them, often having atliibulcd a drittllko deposit to 
glacial action, and afterward on further sUidy abandoned tho theory, being 
able to demonstrate its sub-aerial origin, and \\lfnesslng on evory hand tho 
accumulation of such gravels in valleys and over plains where mountains 
rise to higher alliiudes on either side, and having in many cases actually 
seen the ch'ffs breaking down nnd llic gravels rolling out on the Hoods of a 
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Ktorni, 1 iim not willing' In dis;i'ef;-iird f.\|iIanali<iiiH m obvious inu! k(» c^crlaiu 
]'oi" nil cxfraordiiiary and moro violent kypothosis. 

i iTfigiilar accuiimlatioiis of oiay, accumulations ol' simd, ol' {•ravels, iiiid 
boivldoi's liaving- in a general way all tlio lithologic oharactoristics ol' "ilnft" 
avo very common in tlio Kocky Mountain region, and in many- cases 1 am 
convinced that their origin can be ti-aced to oi'dinary jitniosphofic agencies 
acting on the acljacent hills and niountains; aii{l no glnciors or icebergs are 
needed for their explanation. 

Nor nood tho thickness and extent of tins Bishop Mountain Conglomer- 
ate serve to "weaken this explanation, for the sub-aerial gnivels in the valleys 
between the ranges in the Basin Province are of equal arid often of gi'oater 
develo)>meht. ^yhenGVGr a low plain, valley or basin is for a comparatively 
long period but little elevated above tlio base level of erosion^ and during 
this time mountains and hills stand abqut the lowlands, there must bo a great 
accumulation of drift, and where the highlands are aroiis of jn-ogressivo ele- 
vation- and the lowliiiids areas of progressive Hiibsichnice iliis accuuiidiitiou 
may continue indehtiitely. 

Thus it is that 1 attribute the drift of the liocky Mountain mgion to 
sub-aerial agencies, chietly tho action of rains and streams. Mountains are 
not degi'aded by the slow washing down of their surfaces but they are dug 
down by the cori-asion of deep channels and the undermining of ledges and 
cliffs, and the materials thus loosoncd from the great rook masses to which 
they originally belonged are carried down to tho lowlands by storms. In 
one hour of storm moro material is can-ied to the lowlands than in days, 
weeks, or montlis when the mountain str-eams aro clear bi'ooks. Yet there 
has boon glacial action in the Uinta Mountains, for there are tbimd undoubted 



The deep valleys that lie at the i'eet of the axisd peaks of this groat 
range have been beds of now extinct glaciers. Moraiual deposits, roches 
montonnecs, glaciated groovos, and moi'aiiial lakelets aro found in very 
many of these elevated valleys. Often the valleys aro so choked with tlio 
materials lliiis ju-ruimdnted hy the artion of ice jhai traytd across them is of 
great dilUrnlly. \'mn\ t!ie crevices bi-lweeii ihese icejiiled rocks iiigli pineti 
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iiiul firs arc gTo^villg, ami IniTidveds, llumwimU of iillln basins iiWed with 
cloiiv, cold water uvu i{)iiiid. .Theso glacial tfoijosits aro doubti<ws of iimcli 
Inter origin than [ho Bisliop Mountain Gong'loinerato; often they are min- 
gled with and msiskod by drift witich lias been liroivght down from llic 
licights by storms, and in man^' places it is impossible to sopavato that which 
in due to this liittoi-;i<!-onpy h'oni that which im due to tho agency of ice; and 
iis you di;s(!eiul llif, vallfxs away iVom the ])e;d>s where the glacial snow was 
accunnilafed the mingling ol' llu; hvo iin 
of drift until at last tho glacial roi'malHii 
throughout the ITinia Mountains, (ho ■;■! 
than the drift nialmal. Wlial I li;i\c 
exceptional or h)cal aiitl Irivial as vum]}; 
always obtain in nnniniain rcp.ions aiiki: when Ihc}- arc free fi'OJii glaciers or 
when the elovalc>d \alleys a]-(! Illled with ic<!. 

Thus the glacial epoch in iho Uinta JMountains was doubtless a reality; 
tho evidences of such a time aro abundant, but they are found only high up 
on the raiigo, and the gravels and bowlders of the lo\vU!nds attest only to 
the ordinary action of drift agencies. Imayremark licn^ ihaf ihe c\'idences 
of tlie same glacial epoch are abundant in the Park ^lountaics; but iliorc 
also tlie ghiciors wera coniined to tho olovalcd ran;''es. Tlie j;ravel bciis on 
the lo^ylands are true drift. 

LICSNITiO COAI,. 

Ihi( liltlo i-cfercnco lias been made to tho ligriitic coals found in the 
Uinta region; it is expected that the coals of the Plateau Province will bo 
discu.sscd in a separate volume. 
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STRlJCTUIiAL GEO:i,OGY, 

In llie pi'ec.ediiig cluiptovs many of the facts relating lo tin; slriictiirjil 
geology of tlio region under discussion have been presented, but tliey wi'xo 
given only to serve purposes relating;- to the subjects of which I was tlien. 
treating. In the first cliiiplci' it was neccssmy to refer to this region in 
characterizing the tln-oo jirni iiiccs; in ilie second, other facts were presented 
ill cxiihnialiou oC ilie grouping of tlie i>edinieutary nicks; and in tiir rourlh, 
si ill of her I'jui^^ wci'c given in discussing gcogi'a pi Lie dislrilmlioiL, I now \)Vi>- 
po.se to assend.le lliesc I'acis witli otiiers relating to structural g(-<)li>gy, Inr 
the purpose of more ch'ai'ly setting forth tlie ge(i]o;;i<-al structui'e of tlie 
Uinta iUonntains, Yami)a I'laK^ini, .Immtion .MonntaiiL, Diauioiid Peak, (he 
Dry .Uonntaius, Brown's I'ark, and the As]K;ii Ahmntaiii ili.strict in tluK.rdi-r 
(luis indi('at(Hl. 



Kor tin- purpose of more clearly sctliu;;' forth these facts i:crlaiu ilhis- 
trati«niK ha\-e been prepared and will be hniinl in llic atbiw. 

SltKclKre Sections. — On Plate I is grouped a series of serlioiis through 
the rinia .Moinitains, from smttli to inn'lti, and six niikis apart. J n each 
seclioH fhi" slnu-tnre ohsrrvcd has iicen projeeled heluw tllO line of sight 
to the hivel of tin' sen, ilia! the fuels ohsiTvcd uiight lio rein^esented in a 
more graphic mauiu'r. 'fliis Inpothelic iirnjection represents I he most proh- 
ilblo condition of undergroioni slrnctnrc to thai df]ifh, yv\ there may he 
uncontbrmities unknown to ns and of wliich no him is !;iveii in lln; sira- 
tigraphy at tlio .surface or in the slruelui'al i;(!ol(>i;'y ol' the snrromidiug 
country; but from the ah.son(;e of tliese indicaiions, such uiK'oufonnitics 
avo rendered iniprohable. 

As the Uinta upheaval began at the idiise of the Point of Ihicks period, 



Hosted by 



Google 



174 BTRUOTUHAL <!1.;0I.()«Y. 

this gives us a datum point from wliieli fo nioasuro disi)la(!omeiif, degrada- 
tion iu the region of uplift, and sedimentation in the region of dow iillynw . 
I'V)r this reason the gronp is graphically accented in each seeJion. 

Displacement Diagrams. — On IMato \\ is grouped a series of dijigrams 
designed to represent displacement and degradation. I'^acli diagram corre- 
sponds to aiidis derived from a section in Phife I, and is composed of three 
lines: , the sea lovol line and the Kurfaee lino, which are the same as those in 
the corresponding yoetion, and a third, a displaceincnt line, which is the 
accented line of the sect ion, jjrojccted in the region of uplift from the ohKer\-(Hl 
outcrop of the group which it roproscnts (Point of Hocks Group), lo the 
position it would have in the section had there heen no degni<liUion luil 
displacement only. 

We thus take tlic -•'ea level nt^ the zero Ironi which to nicasmx; displacc- 
moiit; and hy introducing the surface line, the accented liiii' atxn-i' liec(iiiie^< 
a KCro for the measuromeut of degradation in the region of ii[)lirt; ami as 
this accented lino represents the position of the last bed deposilod [)rior fo 
the inception of tlio ujjhcaval (which is the higliest Oretaceous hvA\), it nho 
forms a zero line from which to measure the aedhnentation on the liiud^s of 
tho upheaval which oecuiTed subsequent to the inception of the displaces 
mentj or, in otiier words, a zero Kno from which to measure Post-(;rela('('(]UH 
sedimentation. Ilonco in the region of downtlirow, with llse acrmli'd line 
as tlio zero, the surface line measiu-es the amount of PoHt-l'-n'Sarcmis sedi- 
mentation, minus an unknown loss by degi-adation. 

It may be well here to explain the method by wln{'h ihe jjowitlon of the 
displacement lino was determined. In tho topographic survo}' tlu! altitutle 
of many points on the surface is fixed with a reasonable approximation to 
accuracy by the use of the baromotor and theodolite. Tliese points are tho 
junction of drainage linos, tho summits of peaks, and many other salient 
and conspicuous topographic features; and from those, contoiu- lines ate 
drawn by inspection. Hence tho topographic map tixes the position of any 
bod appealing on the sni-facc witli all tho accuracy necessary for the !i{'aio 
on which these sections and diagrams are drawn. 

Another factor used is tho general thickness of the lieds, This irt ih^ter- 
mined by measuring them wliere they outcrop on the flanks of the iii)litt. 
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Tho surface linos, the outcrop of tlio bodx iiluii^^ ihcwi lines, iuiil ^Ise tlitck- 
Tiess of rtiG bcdsiiro fiiotors sufficient for thr, roHsirticliim of ihi; st'(:lillll^i iinil 

ihvAV ronslniclioH, 

A siiij4l(! tliaj-raiu rcprcsciilsdispliictinieiil and doj^'radafiim in two lUiiien- 
sions; that is, in a vevlical plane tVom suutli to novtli acirosM the ;ixis of u|)- 
iieaval. A group of these diagrams eonstrueled on jiaraliel planes, separated 
by equal intervals, and liaving the seale of these intervals in the g;rou|) tho 
same as tlio vertical and hori/.outal scale of each diagram, serves to repre- 
sent (liBplacemcut and degradation in three dimensions. 

Steycogi'am. — To more fully bring tho dlsptacomcint into visual eompre- 
honsion, the stereogram, Plate ITT, has been constructed. Here tlut lines 
representing tho level of the sea, and those representing the present surface 
are omitted, leaving only the disjdacenient lines; and between these i)tlier.s 
have been interpolated, so that flie intervals are l)ul i't/iOi) feet; and thisliaH 
the effect of projecting the region in relief, as it would appear in a bird's-eye 
view had thero been displacement hut no degradation. To fully compre- 
hend the meaning of this stereogi-ani, it is necessary to remember that every 
dovialioB of a lino from hori/.ontality represents a cori-esponding iuelinatiou 
of the bods, and careful inspection will show that absolute horisiontality \ ery 
rarely occurs. The stereogram fails to represent tlio abruptness of ilcxure 
in some places, as the lines of displacement show tho intersection of vortical 
parallel planes with the sunnnit of the reproduc<Ml bed, and these planes have 
a north and south direction. Wherever they do iioi eroi^s a floxuro in tJie 
direction of the dip, luit to a greater or less extent, oliliquo to it, to sticli 
extent do the displaeoment lines fail to represent the abruptness of the flexuro 
or angle of di]); in other words, the stereogram does not fully represent dis~ 
lilaeeiiH'ut in an east and west direction. But the axis of fioxuro In the Uinta 
McHmtains has an easterly and wostoi'ly direction, and all other displace- 
ments arc subsidiary to tins; and as the displacomcut linos are drawn tians- 
veiijo to tliis axis, the general chai-acteristics are well represented, It fails 
also to give the relation of the displacement to ihe level of Iho sea e\i'e|ji in 
the caao of the first line in the foreground. 

1 am indebted to Jlr. Gilbert for this nietho<l of illustration. 
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]i will 1)0 KhmMi iKtmiricr llial pari po'^.-o, wiili iiplicaval, <le^T;Hl;ili<Hi 
prn-nwc.i, nni\ wllli .inwMlhruw, scllmciiiiillcii, inul il I:, jimhniilr lh;i( 
■dcgmdiitum aiid «0(.iinieiiliitioii wore neecssiirv In iiplicaval ami ilowniliniM . 
Yet, for certain jnirjroaofi, it is desirable thai ili«]ilaci'iiH;iil be coiisidt'rcil iii- 
dependonl of lla^ dcj^nulation with wliicli in nature it must always be moni 
or less coifiplicaii^d, and iii'iicc llio storeograiii lias huoii amstruclod. 

Bird's-J'Ji/e ykiv.-—'\"iiv (lidorciioe bclwceii upheaval and dejrJ'adalioii in 
tho region of uplift can beddiaintniHl by exainiulnj;- the diaj^raniM in I'lah' I! ; 
but to pivo a more gi'aphic r(ipvi'^^cii(ali(in ol' tliis iiitiiiirfaiit liai in llir I'iiiia 
ujilii'l, llm bird's-eye view, Plate W, ban been coHslrui-ic'il. 

Oflier soctiona, diagrams and (stcreojiiain^ ari! ioiiiid in llicaHaw, io 
whicii roforonco will be made in appropriair plarc. All ol' ihc;u' seclions, 
dia^-ams and stereograms are eon8trucl<^d on -synniicliical .scales; tlial is, 
vertical and horiiioiibil Hcalos are the .'^anio and all a;;i-('c w i(h the nia|). 

Tin; lUBTKKN POimONOF Tlll'l IINTA .^lOSiN'rAIXS. 
DISPLAOlOlMX'r. 

'Vhv. i:inla Mon!iiain,sIia\cb,;cnproilurrdbyllKMl<'.!.Tadaii,.ii<,raoivnl 
upheav(!d \Aork liavin;.' ils axis in an casl and wosi diivrlion. This axis U 
not a Mtrajj;'lil line; Jn llial [ini'limi nl' llic ran;;':; under disi-iissiun ll makes a 
;;-n'ai ciirve Id Ibe iiovlli; (ni llie w<'sEen! l>imi<T (if llu; difilricl ihv axis i« 
found at Leidy'sl'eak. It runs a litde norih of Mnuni Lena, and in lirown'n 
Park it passes about hvo miles north of Swallow ('anon, tlu-n i( dellerls 
somhward ami h fomul a.;aln on N'ci'n.ilion Crrrk alnail foin> aiilcs above 
itsmoulb. 'I'he total npbeaval abovo (lir sea Irvel, alon-' ils axial line, is 
about ;SO,OOU feet. The method by whirh ihc ainnun} of npliii is ascer- 
tained is as follows: It is in evidenc(; lliat the u|iln-a\al bejjan ai ihc closn 
of tho Point of Mocks period. The ihieknes.s of the rocks exposed on lioih 
flanks of tlie uplift bolow tliat horizon is a little more tliau 25,01)0 lul, and 
the lowest bed soon Is 5,400 feet above the level of the sea. Thi' Tlnla 
Sandstone has not been Hfted asbi;;h at Leidy's I'cak as il has at I he joonili 
of the Yermilion by about 2,000 feel, liul I lie .Mesc.zoic ;;ron|>s aHennaii- from 
cast to west, hi the same distance, somelhiu"- more tlian 2,00(1 feel, and 
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]itmc<; i\u; siimiiiit of llu' Point ol' IJocks (!■ 
in the western as in llu; Oiislei'n nsf^ion. 

J*Vom the axis on ctltiior side th(! beds are Hexed in a gentlp curve to 
the north and south for many miles until the flanks of the range are reached, 
where the beds are seen Id draj) down by abrupt iloxures or fauJis, and 
those hncs of maximinu displa(fenient are subjiaraliel wifli the axis, 'i'lnis 
a great bio«;k iiaving its longest axis in an eastei-ly and westerly direction 
was nidifted. In some j.laccs this bloek Mas severed from the adjacent 
eountry by iVacture ; In .some plaeos by more or loss abrupt llexure; and it 
was itself flexed gently from the axis oitiior way. Nothing more is needed 
to explain the oharacter of this uplift between the Ihies of niaxinunn dis- 
placement, but the latter present ]iiany interesting facts. 

On Plato 11.1, this portion of the Uinta uplift, together with tlu^ dis- 



placements of the Yam))a (list) 
general axis of the great ujdii'l 
floxnro in either dire{'tioii iVoui 
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ily recogni^cablc, as 
from lliis axis. Then the grea 
■vlth ih<; I'Maming (Torge branch ' 
ins in the Island Park dlstricl we lin{l t! 
and the south 'H-ra-kav Jloxurc^ /, /, /. 
Yampa district on its northern border the eastern extension of the north 
Ti-ra-ka\' ilexiiro is scarcely soon, as there ia an oblique area of upheaval 
between the island Park sag (/, d and the Kcho Park sag c The flexure of 
the Keho Park sag also becomes less abrupt in an easterly directicm until it 
almost fades out. The displacements .south of the rsland Park and F.chn 
Park sags need no further mention hcni, as they will be discussi'd in a snb- 
sequo!it portion of this chapter. 

It will be seen in the Island J'ark district on the soutii side of the 
Uinta uplift that there are two lines of maxinunn downthrow a])proxi- 
mately parallel, the north and south Ti-ra-kav liexures ; the beds between 
these two flexures are nowhere horizontal. Tlu^ south Ti-ra-kav flexiu'B 
disappears toward the west until the region cmliraciKl in the stereogram is 
passed; a little farther westward it re-ap])ears, sonielimes a:^ a ilexuro but 
usually as a fault. Passing the oblique uplift between tlu; Islaiid i'ai-k and 
l''.clio Park sag.s we again have two lines of maxinunn downthrow. The 
12 i> (1 



Hosted by 



Google 



"178 .STIUJOTIIUAI, CICOLOC.Y, 

iworo. iKirtlH!!'!!, wliicli is ii coiiihiualioii oC flio Morilierii 'I'i-ri^l.-av lloxnri\ is 
hilt iiuiiliy Boon in tliG steroogTiim ; the Koiilliern, wliicli Ik tiio floxuro of the 
lslaiL(l I'jirk sag, is more pronotmccd. All of tliose loiixiiniini flexiirew on 
tluj soutli side appear to be but slight fi:oiii an exsimiiialioii of tlio storeo- 
gmni, as ita scale is very small and no exaggeration has been pennitted; 
hilt thoy are very important charaetoristics hi the stniotinal geology of the 
region, and give rise to very renuirlinbh: U)]io;;Tii|iliii> lealiircs. In ihi: 
broad generaii/ation necessitaU'd Isy I In: st-jilc oi' I lie iUnslraliDii many 

appear; iliat is, in llie proihictimi oMhesi! f;n!iilcr lloxuveK Ibr beiU were 
lof'aily contorted and broken. 

Tnrning now to the north side of llu' Tinla u))lirt,we Hnd Ibal tlie linn 
of maximum displacemont, beginning at (be ua.slorn exli'timily, is a) (irst a 
gontlo flexure witli eomparativoly small uplift; but llii' lirxiuc! rapidh- 
iuoreases in abruptness and magnitude until at last we iinil tlial ilui lu'ds arc 
broken and wo have a fault; but only a pdriiosi oi' the, ii|i)if'i is by iiiuliiu;;-, 
and tlio beds on the tin-own aide are turned uji at ihi^ edge. I'ardu'r west- 
WRifl the beds below Mo nearly liorisiontal, ami llm SxmIs vn l\\v uplica\('il 
side are flexed downward; and those condilions atlcniah' so ihal we f^omf- 
Umes have the upheaved beds flexed downward only, while the liirown bed^; 
aix! nearly or qxute liorinontal. Again, we have the upheaved bi^ds isi^arly 
Iiorizontal at tlio edge and the tinown l)ed« decidedly (loxed upward; and 
another variation is found where tlic upbi^aved iicds arc ilcxcil dmvnwan! 
and the thrown beds upward. 

It is probable that the displacement began by flexure, ami I'OHliiiucd 
unlil nnicli of it was made in this way, and finally the beds broke, and tlie 
latter part of the displacement was by faulting. And ^vlten this i'anlting 
occurred, in some places the beds broke on the side of the flexure noaror the 
axis, in other places on the side of the fl<!XHi-(' fai'llun- iVoni (lie axis, and in 
Hitii other places between the sides of the dcxurc;; lltai is, ibeHiuMil' IVadure 
nn!an(ler« along the zone of flexure. As wr apinvjacJi tliu I'lannng Gorge 
, district we find tliat the faulting is greally diminislicd, while the flexing is 
increased, tlie total throw orujdift, as we may jilcas(> in consider it, remaining 
approximately ihc same. At lasl tins line of abrnpt displaccnumt hratLclicw, 
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and -WQ have a finiltei! (icxiirii to tlie ^oiilh aiul an ai)nij)t flexure te (iu! 
north; Ihe Huuilii'ni hninclK larlhrr wcslward, heciniics a simple (kixiiro, 
and tho nortliiTii brandi rliaii;;'-^ ii^ cdur.sc soiiirwliat, m> that llio beiU are 
gi-eatly W!li-|jud; tliuu it hvA-i>m<-:- a laiillid lirxun', aial linally a rlean laiih. 

Thus tlic great Uinta blo.-k wa^^ nplirici. I)chavii!;;' iit pari ;is an inioi^'tn- 
to tho extent that it was sepavaled by (l<!\im; and iVaclure iVnjn Ihe aiijai'iait 
eoiuitry, and as a IkkK- nC minute pavis as. itwas Hexed alonj;- (lie axial line. 

\\'i> arc !!ili;re^U>d U\ l<now at what rate tliis groat nphh ]>ri)^-ri'ssed. 
'Hie .nidenre beariii^. „„ ibis poinl i« ol' llnve (•la^.s(^^: iirsi, fhat derived 
IVem the eharader o\' Ihe disphieen.eni llself; secend, Dial d.-rived from 
.t<-Tadafi(ai: and lidrd, Dial derive.! IVoni .s.^liuienliMioii, 

TUv, displaceiiK'iii is parity by laubiiu;-, parily by ll.'xin-;'- -I pnori, it 
would appear Ihal whelher a!i\ -iven dlsplar<.m(''nl 'sb.aild la- by lanbiii|;' 
or Hexing would U-. deienninrd by Ibur cniHliii.ms, severally nr e,.iiioiiii]\ : 
fil^t, rate of(hsplaeenieiil: seeo)id, eiaislitufiiai el' (lie lieds displaee(i, flest-. 
ble and britthi beds being iwmtrasted; third, ihe depth of (hi- beds eoiisid- 
e.red, for the deeply Heated bods, being less Tree lo move, woidd be ninre 
liablo to bond, and iiedw nearer llie suifae,o, licin;;- more IVoo to move, in<a'e 
liable to break; and fourlli, ihe nature or appHealion of tho force producing' 
displacement. ()lw(;rved fads slmwllial Uvo al least of iliese « y-z/ovv' I'lUidi- 
tioiis, the second and third, anMriie eoudilions. I'.olh Mr. Cilberl and myself 
have observed in the Iransver.seseedou of a disfilaeemeni ilud ihe hard lied*; 
have bepn broken and Hie nofl heds beni, and I have els<.where puhlislied 
Huch a section. 

In a region of country visifed by .Mr. (iilberl diiriuf;- Ihe |iasl season, 
Jto found lliat the displaccmeul in one dirtlriel was by raulduji', and in an 
other by flexing. In (he region of lanllhig Ihere )iad been hul lillli! sub- 
sequent dogradalion ; in (lie region of Hexing, nineh subse(punii liegrada- 
lion; and thOHO conditions led i\lr. (Siltierl i« Ihi' i*ouehisioii thai lh<^ 
depth of the beds below the goHoral Hurfai-ii ai itie line- (ifilu! disjilaeeuK'uf. 
had doterniinod these characteristics, and in slnd\ing- lae.ls which hail been 
eoUectcd in other regions bymysell', lie \\a« able lo show ihal (hey also 
load to tho same conclusions. The. places wbiin^ ihcsc lads were observed 
are .so widely N|iread througltoni the I'lateaii Province; that it will nol be 
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oonvoiiiont to iis.senilile tliem hero, l»iil .1 mn sfroiij^-ly (iispd.scil In iiccopt 
M]-. Gilbert's conclusions. 

The foiivtli coiuliiiiiii is supposablc, but 1li;i1 il ir< a rcra riumi I cannot 
i\siy. 1 liavo often ^lippo^tjd il U) hi}. kui'Ii In l!io study of pavliculiir fimlls, 
bnt oil further sdidy it lias cludctl iii>- apprelionsioii. Wc sonu-finu!s 
(ind a {[iKplaeenicMl of many jliouwnid foot wliere tbo iipliftol rcf;-ion i« 
>^cpai'iit('il I'fOin lite llnx^wii by a broad zone of g'eidly dippinft; beds, 
and il ^I'ould sclent n priori lliat wln^re two regions were tlius separated, 
the zont^ of cliange would bo by ilexnro rather than by a scries of 
ruplurey, and ssucli is usually though not invariably the case, and thiB seems 
to be iv question of application of foree, or in other words, character of 
strain, and it cannot bo doubted that sncli a condilion mnat bo taken into 
consideration, Mr. Grilbert evidently recognizes it as a true cans^e, for In 
discussing the Basin Ranges, ho says: " The displacomont of com]iara(ivcl\- 
rigid bodies of strata by vertical or nearly vortical fatdtw, Involves llllh' h<ir- 

behnv/' 

As to the firat cause, rate of diHphicenicni, It Is uianlfcsf fliaf ncnilcra- 
tion promotes rupture, retardation, flcxiii'c; Ijai thi' otliei' <'ondIlIons whii'li 
I have set foitll so modify fins' rule, lhaf i^iic of disphifement caimoi whli 
any certainty bo detonniuiKl iVom i'ncls of llcMiri' mihI rupture idiMie. 

TheTJinta njiheaval was pi,rlly by Ih'Nln;.-, p;)rtly by iauliliiK, nnd if 
there were no other coialllions to deienuiiie liicse cliMraflerlsiies, wo nii;;hl 
say that so far as the bods ivere Slexed ihey ,';iv<; e\idoni:e of sli>w nio\o-- 
inonl; and so far as they woi'o ruphn-eil, c\-idenco of a more ra|)Id nio\e- 
mentj and the twenty-five or lhivt\- llnuisaiM! feet of beds which are 
exposed to view an([ were inviilved in this uplift were cliiofly of a cbaraefer 
quite brilth!, and this ini;reascs the ovidonco In favor of slow u|ilieava! In- 
flexing; b\it ilexing may have been at groat depths, and ilu! sii[)efincnnibci!t 
masses produced a condition favorable to flexing oven in a rajild rate ol' 
movement. ^lany substances, CM[)ecially ine(allic, arc known to llnw uiidei' 
gi'cat |iri'ssurc, and it is probable tinil ;;Teal pressiin^ would produce In all 
rockrt a (|Uasi..Hitid condition, and lieiice ^\'e caiinoi i^ny that flexing altestH 
to a slow rate. On tlie other hand, faulllu!;', witlioni considering oilier con- 
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ditidiis, would Bcesit to Jiflesil, to vapul rate, bu( !lu! I'lianuiler of' the stniin 
ma)' liave di'torniined flui nipturc. ileiice \v(! Tiiuy cniicliulcs that tlie 
charaduristics of \ho, (lisplacuiiieiit <lo noi afl'oi'd f-iitislhctovy (;vid*nK'.c ut' Utc 
ralu of il;i i(iovent(iiit. 

It \*iU be seen horeaftci' that facts rolatiny; to dognitUvttoo and KediincU" 
tation do give somo satisfactory (lonclusionR. 

Di'ICIR/VDATlOA^ 

K.V'I'KXT OK l)K(.!K'A[)A'ri()Nr. 
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region of uj)lil't, rciire-seiited in Plato Tl, (imbraccw a littin iiioi'*; i 
square iuiles. Kroiii this about 8,;S00 ciiltic niiU'suC r.ick liavt^ hv 
away by rains and rivers- -a iisoaii dof'Ta<ialiun u\' ab(ail llin'(^ ci 
iu iiic s(jimn^ iiilli;. iSiit a pari of llio u-'/um ciiibraccd on flial 
bedisciiswd IicvtiafU'r iiiid.T llm head ol' Yaiiiiia I'lalcau, and 
have siiid OOnconiilig' till' Cinln Muiinlains aljovr, iliis ro^iinn liu> 
uonaidorod. Taking- the liiuta ^Mmiiitaii! rciiinii pnipci', thini, wn \va 
of about '2,000 square niih^HrroinwIurJi ai>niil V, I UO lailiir mill's ol'i 
been bikon, {giving a mean dc^'radation of 5^ eiibic miles to e\-(;ry .squai-e iiLilc 
of sui-frtce. But this has not beon taken from all points equally ; a groator 
amonut has beon carried from tlio axial ix^gion than from the districts along 
tho flanks; and in the axial region a greater amount hats been taken from 
the eastern than from the western end. Here where the displacotoont lines 
are ean-ied highest, tho surface lines are lowest, so that the degradation iti 
more, not only by the amount of greater uplift but also by au uddiiional 
amount in (he deeper excavation of the valley. The region of Iiigliest 
uplift is the region of lowest degradation, and her<' niiii'o than 25,000 feoi 
of hods have boon removed. 

To more fully coniproheni! tiie anioinit of def;i'ailal!()]i and ilKi'elafton to 
upheaval, the bii-d's-oyo vimv, I'lali; l\', has been ciaistraeted. liens we 
have represented a bloek from ibe I'inta Monnlains forty mlli;s in a north 
and south, and hfty miles In a!i easi and wcsl, direclion, Tiie one-half of 
Ibe view in the Ibrej'Toun.l represents ijie dei>Tailed rejjiiai, ami llieoni" bail' 
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ill tliG backgi-oiiTid ;im ii would a|>]K'ar liml liiiTc Ijci-n im (l(';;ra(h!lii:)n, bul: 
njilift. only. Jt is lu'licvcrl lliat iM-arcl'ul siud^ of iluMilusu-atiuii will be 
amply ro})aicl. 

HA'VK Oh' DICCRADATION. 

ll woiilf! 1h! iiilfivsiiiio- lo Know a( \\ IkiI v.xW lliis <le;>Ta(latioii bos pro- 
j.n'ss(;il. \V(( iaiow nl' iH. iiicads hy wliicl! ;ui alisoliilc r-Mv ran be doter- 
num;.!, but ihvfv an- cTlaiti laWs ^v hi<'b Iriul lo llic rourlusiou tl.al a 
iiiaxlniuin I'alo for llijs ,v;;ioii Avas iicvrr cslablisluMl, Theses lads are 
f.Hiiiil in tlu'<>iiarart(Toilli(i lo|)o;.i'ai)hic loaliircs ja'oiUu'cil hy dc-Tailalioii, 
bul in onlci- ibal .vc may mure fully uiHlcrsland llicui il will be ucIS lo 
bridly rxauiiiu' tli.' a-vurirs, nifiliod:^ and cnudihous of (U-nulaliou. 

l)i'j;i-adaiion consisl.s of disintcj'i-alion and Irauspnilailini, and llicy aro 
iinilitaity de}]uiidi'ul yarls of iJie fj'CTUTai |iiiiccss. If disiuli;;;iaiion is ro- 
tardod, tninsportatiou is retarded, Ibv IIk: iTialcrials musl be i'nrnisiu'd ix'ady 
for transportation. Again, if traitsjiortalion is nitardt'd, illsinU';;i'ali('ii is «■- 
tarded, as the beds to bo disintegrated aro to some exii'nl pi'oliiclod by ibo 
aceiimulatod produets of tbe protests; and if eilher is aciiclci'alcd, llic oilier 
iiuist be aceoleratrd. 

l)ISIN'rM(!KA'riO.N. 

TIk' roi'ls masses wiii<di are brought abovo tho level of tho soa by up- 
hea\al ar(; alwavs Wnuid lo bi: more or losa coherent. Althongh those rocks 
are chiefly of Hcdiuieutary origin, itie exeeplions briii;'- e\lravasaf<ril masses, 
Btill they arc usually foillid to lia\(i nssmned a OKU-iMa' less cryslalliiHt strain 
lure, due (■if!u!r to tlio manma- of llieir doposiilon or Md)se(|iicnl metailior- 
pbisni.solhal llie nunutc parfs, Miolecniav or mceliauical, of wliieli ihese rocks 
"were originally aggregated, eolicri' in ;;r('al nias--cs. 'riir]-e ari' many degre<?s 
of this coherence from bad-land saud^ioiu's or ;-lialrs of cxtreuH' Irlabilil)' to 
Gcllista and granites of extreme colici-cuco; hui wliaUixrr uiay be llioirdegroe 
of coherence, the)- nnist be disinl('grali!d |iricr lo llirlr lraris|)orlation lo 
tho sea. 

I'KTIJOI.OCV AH KKLATt]l) TO DI.S! XTiai IIA'I'ION. 
The emhirani^e of rocks as detormincd by i lujir vuiwrvni-i: di-.inmih un--- 
1. Geobf/io StrHdnrc. — The rocks may bi; irreoularly jnasscd or sstrali- 
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fied; tlio littler yiold nioro reiutily ttiiiii tlie former. Tim «1nitjun!iy be tliick 
or tliiii; the latter yield more readily than (ho ibrmer. 'J'Jie strata may bo 
horizontal or inolinod, and the latter yield more readily than the fovnior; 
and in ciivli eondition above mentioned hoterof^oneity promotes disiiifo- 

■;Tali(ni. 

■>. IMahfiU: .SVi7rr/!()y',--L'i!der this licad we may emisidor wlieliier flu^ 
lK;dsanM'(mi|KH'!..(l rryslals or ccmciilrd srdinirnls; iho laiirr yirld inoiv^ 
ivadily (tuiii ihn fortsuT, und lii-l.>ro';i!TK-ily pvomolcs .lisinlr^raiion. l!(Uli 
in dcTrifid and erysi;dlinc rocks ilicrr -.xw corlain I'lHulitions wliich nitiy bo 
j'!i'oii]ied inulrr lluihcad oC induralinu, l)U'liidIii;i' lianliicws and toiighnom, and 
the j,'reater ihe iiHlnraiioii She fsToaler the Hlah)J!l\ ; and llii^ law of h(;t(M'o- 
goneity a]))die:.i alsi> 1o (his <-ondi(lini. 

3. Chcmicul iS'/i'Ht^Hrt'.— The prineipal fonilition of idiumieal confsiitii- 
tion relating to ooduranee in solubility; the soluble yield more readily than 
the insohiblis, and in chemical constitution the Iioniogencou« is more «hiblo 
(ban fhi; lieleroo'Ciieoii^, 

Jl will tims 1)0 HCen thul in each padic-idar moiitiomid above, the hamo- 
g-cneoiis is iiidfc slalile I ban the heterogeneous, and iliese |!arlicuhn's in flu'lr 
oorrolation.s aro flirvnhdves eonditiona ,of hGter(>;;'enc;ii\-, so ihal iIk; \\\n)V; 
subject of i)i'irok)o-y in lis relation to diMinte;;Talion, is one of degree of 
hotei-ogeneify. 

.DVNAMICH OK OIHINTI'XllfATU)?^. 

The principal for(^os of disintegraiioii are i;'ravil\', Iieal, crystallization 
and chemical reaction. Gravity disintegi-ates the nu-ki--. dircclly wliere they 
bi-eak from cliiFs and ledges paitlj by tlieirown woij;hl, and arc I'liriliordis- 
integrat<jd by the fall, and indirectly through the agene}' of waler in abra- 
sion. Htsat disintegrates the i-ooks by change of tomporaturo, and proliably 
by expansion of water jiermeating thoroeks. Crystallogeniefortx aliioac.ls 
thvougli the agoiK'v of waler, for whore the water wliirh lia;; jK'niu'aled Ihe 
roeks is frozen, the <!xpansioi! due to this crj'Stallizalion breaks llK!iii asun- 
der. In (diemical reaeiion llie rotdis arc broken 4\p through the agency of 
water wlilidi aiis diredly in d!s.so!\ing Uiem, or indirectly in promoting 
ottter (diemicnl rijaelion;^. 
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Ill (liHiiitcf-Tatioii, UiiTcfore, we linv<^ iui inlrinife ])Iomik of forces i!c(iii<>- 
<m ail intricalc jilexiis u\' inalfcr. 

\(m-, so i'lr as (lisiul<M;Tali(Ut depeiids on \\iv forms ol' lieal, ciyslalli- 
y-iition, aiKl cheiniral elianj.-e, llio dirnalo of (ho n-'ioii is involved, aridily 
boiiig coiitrnstiKi \v\th hiuiiidil y, heat wllii cold, and j^Teal eliaiijjt's in eillier 
fficl«r oi' clinuUc^ proniole disinie{j,Tati<)ii ; and wi !ar as dssiiilef^'valion (!(■-■ 
pciids on gravity, the doclivity of the Kiirlace exposed lo dejn"idiil!on is in- 
volved, and a brotiiting; up of tlio general deidivily iiilo ;;'reaicr and lesser 
slopes, promotes disintegmtion. We may, tli(^re1'oi'o, disciiHs flio dyfisiinics ol' 
(lisintcgTation m conditions of climato and declivity, and lionco we may 
{consider the faefoi-s of disiiifcgTation to lie petrolofry, cJirtiatc and declivity, 
and aOInu lliat if the rate (.1' Iniuspovhditai is Huilieieiif lo allow llie lorees 
ol' disinli'gralion lo acl lo Iheir i'lillesl exteni, She rate, of disinfejiTatiou will 
depend on lh(- helerojivneily of the vw-U, tictero-^-eiieity of cllniafi;, and 
hoterogenoity of deelivily. 

'rijANwi'oiri'yX'nox. 

Gravity is the fore.' ai'ting in Inuisporlation, ll aets din-elly in trans- 
porting masses whieli fall from led;>-es and elilVs, and indirecily Ihroujvh ihe 
agency of water. In lliiH indii'eet nieilioil Uun'(; an; two sources for the 
mechnnieal motion involved in Hie pro<'ess: ihe oni; is {he force of gravity 
inhering in the water, wliieh is ihe \chiele of li-ans])iirtalion, tlio other the 
force of gravity inherini^- in Ihe niel^s Iransporled. I. el as call ihe hitler 
I'ock power, the former water jiower, anil ihe roek maU'rial (ransporled, load. 

II h manifest that if the rocks oii'disinle-iTation were in a iluid slate, 
fheiv own gravity would Iransporl them. All of the reek nialerial which is 
dissolved m phieod in Ihis eondition, and ils own ji-ra\ily is ihe lorce which 
transports it; it does mil lloal on Hu; wafia-, hnl he)ia\-es as an inle(;'riil jiart 
of it, ami with it obeys ihe hiws of hydrodynamics. In this ease ihe water 
is not the agent of transportation, but only the agent of divS!nl(!gratIoii. 

When the roekg are disnitegrated iiiechanicaily the wa(i;r is prop<Mly 
the vehicle of traesportation, and we have iwo cases, ihe (ine in wliieh iho 
load is driven by tho water, the other in which il is lloaled on ihe water. 
When the transported mallei- is driven by (hi' wah'r along' Ihe botlom of Iho 
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ehaunol, boili rock power nnd water power aru omployed, liiiwc iwo Torct^s 
iicting' ill invurao ratio with tJio speeii'io gravity of %vater and load; that is, 
less water power is needed to diivc the rock by tlio aiiiowit of tlio weiglit 
of t]io water displaeed by the rock, for to tliin oxtoiit, rook power is nmii. 

The amount of load wliich may bo traii8])ortcd by the driving process, 
or in otiier words, by water power, phis an aniount of rock power, begins 
with that degree of coinmimition which pernuts tlic load to be moved, and 
is limited by the power of the water on one hand and by friction on the 
other. And wherever the degree of connninution is svicli tltat the matter 
is ti-ansportod partly or wlioUy by the agency of flotation lo such 
extent as flotation Is employed, the driving ceaj^es and other limits avo 
imposed. 

Wo come mnv to llic principal jnethod of Iransportalioa ; that is, that 
by flotation. Here the rock power is used in ti'ansportation, and tho 
water is the vehicle. If tho matter to be floated is of tho same or less 
specific gra\i(y (han (lie water, a condition seldom obtaim'iig, flotation i» 
perfect, and the water power is not used either i(i transporta^tion or to pro- 
mote flotation. JJut when the floating matter is of gi'eator specific gravity 
than tlie water, then the water power is used in promoting flotation. With 
a given amount of wattT and siinicievit supply of load, tho extent to which 
the water power will be uiili^ccd in proniofing Hotalion will depend on two 
conditions : Jyiml, the power of tlic walcsr, which is measured by fall into 
mass, or which may be expressed as velocity or again as declivity ; second, 
it ^viU depend on tho relation which exists between the floating surface, or 
sm-faco presented downward, and the mass of inicli particle of llie load. 
In other words, it will dcpeuil on the sjicciiic gravity and conuniTnition 
of (lie load. If tlio specific gravity of the load is but little greater than 
\vater, the velocity of the water becomes a very small factor, and t!ic 
amount which can be ti'ansported will bo chiefly limited by the contaiiniig 
capacity of the watei", but this is ft condition not ac.tually foimd in nature. 
The diflerc^nce between the specific giwity of water and load is great, and 
variable witbin such small limits that the varlabiHty may bo neglected; but 
the relation between the floating .surface and the mass of each pai-firlc of 
load may be deteniiiiied by auolhcf .■(.iidilion than thai uC^pucilic gravily, 
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*. e., size; for the ratio between the floating mass of a body, or the sui-faco 
lu-esentofl downward, and the niass of tlie body, increases with the diminu- 
tion of a body. Tlien if the body in smaller, the ratio botweeii the floating 
surface and mas«"is larger; and lience eomnHrmtion promotes flotation. If 
t]ii« comminution is groat, approacliiug complete or molecular connniniilion, 
the velocity of the water again becomes a small factor, and the anunnit of 
fnnisportiition ehicfty depends on the containing- eapaelty of tJio water; but 
as (;on!niimition is less and tlid sizi' of (In; parMclcs larger, some force must 
Inlervi;ne to promote liohitiun, and llii« ik derixcd I'l 
and lo sustain tho same amount of fiotntion mom 
utilized as the size of the particles Incveaso. 'i'!ie am- 
which must bo drawn the supply in supporting li()tiUi( 
ibys, on the velocity or declivity, but pracUcall)- iIh' 
utiHuc^d. 

'I'll,; exInU lo wliicli (liis I'orcit is utti;z<;d d.ipeiuls 
conditions by which the motion in the flowing \\ 
tlie load. .To float, tlie particles of rock must be 
as they fall from suspension during tJie pracess oi' Uan^iporiaiifjii, 
be resnspGndod, so tltat tho water power must Ijo used in lifting, and this is 
done by the creation of secondary currents in regurgitation, eddying, boil- 
ing, &c., ni' in<i\-(MiK'Hlsin the water transverse or oblique to tin- dircriioit of 
the flow, all of which impede tho flow. If the (low is perfecl no lil'lin;;- can 
bo done; S() Iheso R>i:oiii!ary cnnvids :nv produced hy locally divorling the 
flow from iis norii.al couim', and ihis d;\ci-sion fo mui'uvc lifling mnsl be di- 
rectly or indirccily ii|i\varil ; !lie gToaiej- anil ofiener this diversion flu! more 
lifthig will be (lone. In otlici- woi-ds, we may say that water ))owrr is ap- 
plied to the lifling of llic par(ic!(;s and lims prmnotCH flotalion by hetero- 
geneity of flow, and this hotorog('noil\"or How Is indui'cd hy i he heterogeneity 
of channel in both horizontal and verdcal <lireclioii, but chiefly in the lat- 
ter. And in obedience to w(M known laws of friction this lietoi-ogeticitj' of 
flow is greatly increased by intensifying tho flow, or in other words, incroas- 
hig the velocity of Ihc wati'r ; and velocity Is due to dccliviiy. Aud ihat 
heterogeneity of cliamicl, which by producing heterogcucily oi' How uliHzes 
the water power ill lil'ling (he load, is also due to declivily ; and hence it 
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I'omains, firat, that tlic \v;tter])o\v'or, mieri-'^ payibtif:, U a I'linclioTi nl" .iiiclivity ; 
;iiul, fipcond, the uHli/.iilidii of llu: wiitor power, vKtcflfi jKulbus, iw a riinction 
111' (Icclivily ; ho that with a f>;iven amount of water and sufficiont supply of 
load, llu; ral(^ of li'imJi]ioi'hition through the agency of ilotatJon flopends on 
(l('cli\-il\' ; anil flii! aniniiiii of transportation through driving also dopididsi 
Oil d('(*li\ily. 'Hierct'orc iho rate of transportation of all mechanifially ('om- 
iniimti.Ml malfcr \» dek'rniiiH'd by dei'lK-ity. 

1 Imvn spoken «)!■ ilio coiil^tinlng- rapacity oC walcr for load u\' llic. same 
or lesH Hpe(!iti('. gravity than water, but tlio amount of tiuch load is so minute 
in comparison with tlie whole anioiuit that wg may neglect it. Again, 1 
have spoken of the containing capacity of water for particles of load of 
gi'eator specific giuvity than water; the amount of matter transported .ia 
thin way is great, but usually tho supply is so Hmit43d that tlio confiiiniug 
capacity is rarely i-eached ; but it seems probable from observalion^; made 
on transportation of bad-land detritus that there are times wlicn tin's tion- 
taining capacity is actually reached, when the amount transported is limited 
by this condition, that is, containing capacity. Then what is this contain- 
iiij;- i;iipai;ity? In iiiafier of (Iii.s cliaracfcr without water the rock power 
caimiit Dvercinno iu1<'fsHtial IVirlion, and boTicethe malferis not transported. 
Ill order' (liaf it may 1k^ franspia-fod hy rock power it is necessary, first, that 
Uh! iiitor.stiiinl spaces shall ho Cdh'd wiili water;, and, second, that an amount 
{>{ ^vil1^■r lie •<nV\i^K\ suBicionj to rediii;e interstitial friction so that it may be 
overcome by rock power. And it is possible tliat this can be dotermincd 
mathematically for particles of any g'iven form, size and weight; but In 
nature these forms ai-c muUifariouw, and the deternilnalion of the eontaiiting 
capacity is a proper subject of experhnonl. I know ul' no such experimenls 
liaving he<iu made; but, from observations in nature, I am led to the con- 
clusion that the containing capacity of water for pail-icles of this nature is 
at least three times its own weight. 

Again 1 must remark that the last moutioned condifioti of transportation 
is of very infrequent oecurreneoj and it remains, then, that hi general tran.s- 
port;ttioji, tli(" raU; is determined by declivity. 

llavin;;- now examined the processes of dIsinlej;-i'atIoM and transporta- 
tion separately, ^^'e will (examine llicni as i;ond)incd in the 
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Tlioso are, first, erosion or dograclation of tho goiieral surface; Kecond, 
corrasioii or dogTadatloii of tho stream Rlisumels; and, tliirrl, sapping or deg- 
radation ofclifVs. 

iMiosioN.- -TlnH Is disli'ilnilt'd over tlio general surface; f!ie fi)d<n are 
clismtegrated by climatic agoneies and transiJOrted into streams by llio wash 
of mins, both by driving and flotatiooj and flotation is largely promoted by 
the beating of rains. In this method tlie rate of degradation depends on the 
rate of transportation. This iw a fae.t of almost universal obsorvationj for 
wherever tliere iw soil or loose earth, the amount of such matter is tlio excosH 
of disintegration over IransportaHon. 

We have already .-^een hi llie former analyms of transportation ttiat 
with a given quantity of water, transportation will depend on declivity, but 
in tho tran.sportation l)elonging to this method of degradation the quantity 
of watei' is a factor of transportation only lo a limited extent, for inereased 
raiiii'all promotes the growth of vegetation wtii(!h server; as a ]iro!eclton to 
the soil. Noi' is lliis ])rotection inconsidorahle, for it prcrterv'cs 1h(i i'<H'.ks 

idly into rills and brooks, anil strains the water of its earthy sedinieuts. 1 
havo nianj' times witnessed the action of a storm in an arid region where 
tho disintogiated rocks were un]irotGotcd by forests, Klnubbery, or turf, and 
as often lia\'e I been inijivessinl with tho wondei'l'nl power of the inl're(pient 
storm to gatlier up and carcy away the land, iss eonipared with ihi' l're(pient 
storm in the |irairie or forest of a land more Hi'hly elad, Thr same roHlrasi 
may he observed in a region i)roHght under ihe doniiniiui of man by eulti- 
valion wiiere the snrfaee of a i)lowe<l Held is swept away )))' a slomi, and 
the furrows are the channels tbr iloods of nuid, while the meadow reeeiv(;s 
the rain with outsirelehed arms of verdure, wliii^li bear it gently lo the earth, 
whore it is galliered iitlo qniet riils, which feed a stream made tnrbid it is 
ti'ue, but pure when emnpaied witli the stream of mud flowing from the fleld 
from which the ploMinan was driven by the .slonn. 

Erosion, then, or surface degi'ailatimi is not greati) pronmli^d by 
inereased nnnfail, aiul it may be lliaf its efl'wl is rather to retard the \>y» 
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I.I .-oHsiilcr i.nly ffmilrr ,.r /rwr rainliill. \\'illi i;Toa}w raliilidi ue Iiavi' a 
greater iiowcr, bin a h-t^scr iilili:<iiliuii of iUc jiowi^i': -with lesser rainfall w(^ 
have lesser power, hut greater iiiilizatloii; and in ihi-^i^ varying cdnilitions, 
jilst wliero iiiaxiniuni ilcgradalioii its iounil I am nut abU; to slale. Ili'Uce, 
in the procesH of degradation wliich I have (■ailed erosion, wo ha\'e ainijiiy 
to consider declivity, with oxcepf ions so ininuto that tlioy may he iieglecled. 

Now, it mnsli bo taken into oousidorafion that ihis is tlie most import- 
ant method of degradation, as it acts everywhere on tlio dry Isuid; but, 
becauao its opevationH are so greatly dliFiised, heing universal in its aeiion 
on dry land, it ik m suhtle and niiniito in its manifestations m ithin any area 
whieh may come immediately under the eve tJiai its eilicieiiey is apl to l)o 
iniderrated. 

OoUKASlON. — This is llui aclion of water.s !;-alhcred into streams where 
their operations are confined to more limited areas, thai is, along- Ihe elian- 
nels of such streams. Hero the material su]i|ilied from the surrounding 
surfaeos by erosion is furtlier trrtns])orted by tlie streams, and in the process 
of transportation becomes the instrument used in disintegrating the stj-eam 
bods; and the material thus disintegrated is added to that furnished hy ero- 
sion, and Avitli it is EnuiBporleil by f)ie !<tT'eams, and ibis adih-il niaterial also 

The fovee used in disliitegralion Is roek power and water power; load 
is file inslriniiein, water the agent. All proeiwses of .solution are uegleclcd. 

Tlie force of rock power and water power is measured by mass into 
fall, and this may be considered as dechvity; the specific gravity of the 
instrument not being greatly variable may be neglected. There are other 
conditions of instrument, such as liardneas and angularity of parfieles, which 
for any given particle might bo of vahie in determining its efficiency; hut, 
in the multifarious pari ieies of diverse liardness and form, a general a\-erago 
will be established for streams, variable witliin such small limits that tli(;si> 
conditions also may be neglected. 'I'iio only condition of insfnmienl <if 
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fi<ini(M<!itl imporfiiiu'c; lo Ins cniisidcsrcil iii (Ins coTnU'cfion is nhc. of |)ar(ieleH, 
i'or tlio utilisation of tho jjai'licics iisiiisd-uniciils is ilr|)rinli']il, cairyi^- /)<ir>hi,% 
on their size. If tho particles be too iiiv;;c liicy cnnmil be h'ai!s|iiMli'il, inul 
tlmscainiotboiisertas iBStnimenffi; itll(li\'itl!in the Itmiis nf ,si/,e Iran.'-poricil, 
agi-eatcr aniuinil ol' iiistniiiicnl will Ik; itKdl as liui size oi' Ihc ])aHi(-l(!^ 
(limiiiisli ; tlial is, willi a jj-ivou Klrcaiii, llus insti'iimi'iii is increased w illi eoni- 
minution of ijiHtnmiunt, tint inritrunii.'nt l)<nnj>' the load, and Inad hein;'- 
mei-oascd liy coiimiiimtion as Iuih been seen. 

Wo have .next to consider the beds in In; ennad<'d, and si> I'ar as thi'ir 
constitution is a factor in corrasion, il nia\ lu' lu'onjvlil Into llie siin|ile 
OxproKsiou that hoteiTigencity promotes curi'asidH. I'm a pm't ol'lhc inslrn- 
ment of corrasion is derived frotn tho roclis corradeil; and as heU'i-oijeneiiy 
of these rocks promotes tlisinteg-ration, and to (he same extetH prtanotes enrra 
Bion, it further augments Ihe iiislnnnenl o\' con'asion in llip cliaHnel below. 
But it Ims boon seen that in Iran^poi-lalioii IIk; ulili:^alion nl' lluMvaler ]iii\ver 
in promoting llotation a^ a i'mietion i>i' lieleioj^enell\ nliluw is a iinielinn <i\' 
dGcMv'ity cecteris jmiibus. ll(iiH'<!, dei'li\ily not only inrrcases llie iuree, bnl 
it also utilizes the force, and, iieneo, multiplies ilsell' as a liieior of eorrasliai. 
Apart of tlie instrument in corrasion is llu' load u\' the stream derl\-ed from 
ei-o«ion; and we have already seen tlsat the amuunt of tills load depends 
cliiolly upon declivity; honee, the amonnt of instrument from (lii^i siairee 
depends on declivity of erosion, and the amount of JustrumeuE tieiived IVom 
COlTasion depends on d(M-livlfy; ami the power of eoirasiiin, lliat is, vork 
power plus water power, dep<;nds on di'divii)-. lleue(!, with a f;i\en «|uan- 
tity of water and a ;;ivi'n eharacter of bed, rate of corrasion dependH on 
declivity. Again, rapid c'on'aslon increases tlie declivity of erosion, and 
hence increases erosinn; and this increased erosion aujrmi'nls llie inslru- 
menf of corrasion, hcuee, increases corrasion; and di!cli\-ily by ilie i^vo 
methods of degratiafiou cntet'ii the general problein of degra<lalion as a faeUa- 
witli a rajiidly incrc^asing value. 

Corrasion is a very important methixl of degnHiation,althoug]i ilsresnlts 
are of much less uiajrniluds! ilian llio,-,e ..f ei-o.--ion. TliC evidence of this can 
bo seen, and the residis ol'li;n sirike ihe :,luilen( of physiciil geography with 
great force. 'I'lu! doeji diannels in which ihe rivers i*nn are grand topo- 
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)!,Tii))iiii- fWiiiiros. Deep river vaili'ys iiiul iiioniiliiiii ft('ii,;('s arc cvcrvwhoro 

curving tlioir uiiuliiig patliK is readily cintiprclu'iulcd. I!ut llic i!ia;;'Hiiii<li! 
of this agency is tnoro tlioronghly hroiiglit into visual {'oinprclu'iisioii in tlic 
(■;5nOiistliii1 iravcrsc llic i'lateau Vrdviiicis for Wrv vmrnm Jias iH)i kcpl pace 
^v'nh corrasion. All l]ie. j)ri)cesses o\' vn>»um and sapjiin;;' serve to obliterate 
the cvJdtsiH-es of r.n'rasinn, and iIh' laller appears nioro plainly as its jiro- 
gl-eSB oxcceds thai of flu- oilier nieihuds; liul sllll llie evident-es of corrasion 
rarely (lisa])pear unlil ilie lami i.s linried liy tiK( .sea; (or wlierever an area of 
land is abo\-e Ifs ha^e l(i\<'l of (le;;radalion, tlioro eon-asion will l)e niitnif(iMt 
hv deepening il,s channel; and -wlierevor tlt(! dry lit nd lias ]>een lirought 
down near to its l)ase level, lliere corrasion is nianil'esl liy widening its 
channel. 

There is anotlicr nn>(!iod of de;;railaiinn lo bo coiKsidercd, \h: 
.Sai'pino.-— The walls thai inchise ihe channels ol' oorrasioii are, l)r()li((n 
down by gravity, and M-hen in ihe |)ro;;rc.ss oi' c(j]'raslnn tho channel of a 
stream reaches bods which <>asily disintegrate, liaxing- passed through beds 
winch dismtegrate bui slowly, degradation is incrensed by an nnderniining 
process, and as corrasion still continues through si^series of \-ielding and 
unyielding beds, the walls of the streams are earned back in a sorIe.s oi" steps, 
tbo tread of each step being the summit of a harder Ixk!, the rise of each stop 
the escarped edge of the harder bed abovi^, nnderhiid hy tlto softer. It is 
manifest that the conditions favorabh; to the eoniinnaiion of this clitf degra- 
dation to any great dlstanc(! back iV<mi the streani are iound only whcnMhe 
bods are horizontally, or nearly h(n'i/.(mtally slralihcd. Hut sajiping' is uol 
confmed lo the amha'niinln;.- oT walls produced hy corrasion, but is carried 
on in simple anticlinal njiheavals from tlui axis toward th<^ Hanks; in up- 

intcg'crs, like those in regions ha\-ing the Kaibah and other sii'uclnres, from 
the {;!evated to the depressed |)ortionK. In these <rases th<; clitfs are prodnced 
li\- die unequal erosion of harder and softer beds wherever nphea\al exceeds 
d<'grada1 ion, and climatic conditions are linoral)lc; and, iurtlicr, ihi.-. .cap- 
ping' process is carried on in regions of great declixily, where deep chauncl^) 
of corrasion are formed, whatever may be iUv peti'oli)gIc conditions, iht^ 
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alternation of softoi" and harder bcilK nol ^nnn^; iui iihsoiulis biitcnly iiii 
aCCOSSOry condition. In tiiosoniounlain regions wliurt; lint rtirks arc ;;raiilli's, 
seliists, or extravasated masses, ovoi-y little strenm oiigaii'cfl in diK'jK'iiiii;i- lis 
cliannol funiishos conditions favorable to sapping; and m I li(!s(i wiills ar<' {■vcr 
yielding, In nmull fragments that ttnnblo down from tinse to time, in large 
i'ntgntents wJien cliffs or crags topple over, and in great niaKHe« by land 
slides. So wherever elifli^ are formed, whether hj' deep corraHion or iiiu'(|ual 
erosion, the cliffs thomselvos are degnided, disintegTiitioii beginning with flio 
l)reaking of the rocks above through atntos])herii^ causes, aiiU'd by <rra\'ity. 
Tbon the rocks are transported by gravity I'rcnn iho higluir in Inwcr h'wln 
whon tlie disintegration is increased by tlie I'all, and tlic rocks arc lefl in a 
condition to be readily tninsported by ihe waMh oi' rains or Iho ilow ol' 
streams. 

The extent to which degradation is carried on by lliis sa|)pinu' tlioiigli 
much less than either of the others, is so great that il iimsi not he ncglcrk'd 
in any cot i si deration of this subject. 

Ill a moinilain region every strcinu forms cllih hy di;c|) naTasinn, and 
every cliff has a talus in evidence of the elheieney of thisinetliod, and w(^ 
see it« effects exhibited in the most remarkable manner in the long lines of 
cliffs or towering escai-pmente which stAnd athwart the Plateau Prt)vinec. 

In this method of degradatiow petrologic couditions may be more or 
less favorable, but within these conditions the pi'inci])al factor in determin- 
ing rate of degradation is thiclivity. The declivity must be vcrj^ great for 
the initiation of the procofKi. With rooks already disintcgi'atod t)y atmos- 
pheric agencies, tho declivity nuist be greater than what is usually denomi- 
nated natural slope ; that is, it must bo so great that rock power can o\*ei-> 
come friettou so as to transport the material to a lower level ; anrl ngain, 
that gi'avity mily be used aa a force of disintegration, tho deiliviiy musi be 
still further inci'eased, and with this increase of declivity tlie lato of i^lis- 
intogi*ation and transportation by falling is increased at a great ratio until 
the roclcs ai-o undermined, when tlio conditions again multiply the po\ver. 
liut rapid corrasion, which depends on declivity, increases sapping ; and 
sapping, which depends on declivity, increases corrasion by adding to the 
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instrument of (■(icra^^ion, iiml jigiiin (locliviiy ih niuliijilied ;ih si lacior in 
<!e;.n'a(lafi..n. 

Til llils rtili' dial Hiippin:;- pruntulc^ ciivnision hj adding to tliO iiittfrU" 
ntfiiit oi* cormsign, ihui'o are [lirco ciii'loua oxeoptions, ono of wliidi is of 
groat inipoi-iynco. The timt is wliero the chff produced by deep cormsion, 
before it has reti'cated from the bank of fho fst^-eam, tumbles down so as to 
choke the stream. In this case tho material fulling from the cliffs serves to 
protect tho underlying stream bed, and, so far as it ponds the water up stream, 
it causes it to precipitate its load, and thus deprives it of the instrunjcnt of 
corragion. But this fallen matter is rapidly attacked by the tstrtiaii!, In 
soon taken up as load, and used as an instrument of corrasion. 

Tho second exception is wliero a lateral stream enters a main one, the 
latei"al stream having so great a dei^livity as to bo able to fransjinii gii'at 
quantities of coarse material during local Hood time, or lliat iinod irnio 
which pertains to the secondary stream, but not to (ho i)riiiiai y. In ibis 
case it iriay sweep along its greatly-Inclined bed inlo tlsn mahi rluniiiel, 
load derived from sapping, or even from erosion, wliich caiiiiol ho larllicr 
transported by the main stream, and this now matfc^r lor tlio limn liciii;;- 
BOrves aa a pTOtoetion to the bed of tho main sfream. In tlm ('nlorado 
Kiver, with \'ery few exceptions, all tho falls and rapids which beset its 
course through the great canons are caused by dams made by side streams 
having great declivity. A few of the fidls are mmle by dams formed by the 
sapping of the immediate cliffs of tho main river. 

Tho third exception is found where streams having gical dcciK ity run 
through beds of incoherent sands. Here load is rapidly aiidcd iu ilic sd-wnn 
by g^-avlty, and the stream not being coudiunl by walcr lii.;bi I'ocks, itis 
watoi'speiioti-atG the interstitial spaces of Ihe sands and servo to o\t;rcoiiie 
tho friction of slope, and thus assist rock power in tmnspftrting tli(^ nand 
into the stream. Here the stream cannot have high banks, and Hii' (■]ia)i4iel 
is greatly widened and is enga^d iu transporting load furniMlaHl ii Innn Ihe 
sides, and can make but little progress in corrasion, for ovovy parlidi^ ear 
vied from tho bottom of the stream is rapidly replaced by one froiii i)lo 
sides. This condition Is finely ilhisfratod in many places along tlic cDisr.so 
■of the Virgin Kncr, a trihulavy of (Iks ("Colorado, lis one place wjtei-e itrt 
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i-oursc h throu^vli induntiod aiid IfniiH.ovHconK Kicks, Us <'iiai!nel h IVoin :^(l 
to r>i) fiTt ili wiillll, ami iVum l,.'i()(l In ;!,()(in l'r<.| in <lc|)lli ; it runs flii'nn;;li 
a namnv 1ml pmlVmnd gorge. Bnf \n1"'ii il imssps a wi-ll (Ulnicii -(ritlojii ■ 
t;al horizon from these cohurcnt inio (■\li'cio('l\ incohcrcnl lic<ls, iis rhaniU'l 
■ abruptly wUUm, nm\ On- Mvv.nn i.s a hi-and -^lif.'f o( wal.^r many JiiiiHlrcils 
of yards m width and bm a Hnv inches in depth, Ajiain lliis condillon \^ 
utH llhistrated in llio !'la1l(' UWi-r wh<HV it cross.'S the I'hnns. Hero ihe 
hedsiln'ouHii whieli Ihp I'lver runs are ine<iliereii(, and all]iou;;|, liie river 
lias iis groat a tall as the Colorado tliroiigh the plateaus, and ahhongh Ihe 
climatic conditions avo essentially the same, yet the former runs in a Inoad 
sheet scarcely below the love! of the plain, while the latter runs m a n;irro\\ 
groove at profound depths below the g'eneral siirihre. 'I'hus il is thai llie 
streams, though they may have great fallj and iIi(hi;;!i ihi'slroam lieds may 
be of niatorlal thai ran hv rapidly Inmsporled, yef lla^y ilo nol snccee(! in 
excavaliugdee|) channels, Jbi' every parlirle lakeii IVmn Die iiolUun is re- 
])la(-ed. Nevertheless general degradalion is carried on b_\ sucJi sifreams af 
a rapid rate, but not at a maNiimnn rale, fur (ho ivaforp(!rmeatingfh(! sands 
on either side is steadily and rapidly evaporated, and is tlms lowt as an agent 
of degradation. There are many streams in the arid region of America, 
running ahornatolv through harder and softer beds, which are continuously 
di-gi'adin;;- ihiM'olu'i'iaii rocks and intormittontly degrading the incoherent 
rocks; that is, tin; si reams are ever living where the beds are coherent, but 
when they I'eiU'h Uh^ sands the' waters sink and n^-apiiear whi^re flu; U-aU 
below are liardei', Hirongh these harder beds the slreams canon, and 
through the softer l>eds h)w plains strefch oilher way rrnm ihe <-<nirse of 
the st^-eam ; -.nni il is tally dnrinj;- ilood linu; llial iho cliannels ari^ ciil across 
these plains from cailon to eafion. 

IJut dropping these exceptions, all of llieni inlcn'sling cases, li'l nsrulin-n 
to the main argument. ^Y^■ have .<eon Ihai o\-er are llio cIVocIs of (U'clivity 
in degradation nndtii)li<-d dirodly and indiredly. Wherever IJic rale of 
degradation b)- any one method is increased il is due chlefl}- io ima-eased 
declivity, and wherever the rate of one method of degi'adalion is inert^ased. 
the rate of all other methods is Increased. 

W(- may not 1>e able to gi\-i' malhematic expiT'ssion to rate of degrada^ 



Hosted by 



Google 



DKCHAD.VTION. 10") 

ti<iii in ti'ims of declivity, bu! Hopkins and Bahbajie imvc sluwn fluil Wu; 
\MWV.v U< iniii.spnrl Inrn) i.f a pven si/c dl' imrllclcs iiinvascs witlr llic sixth 
j)(.wrr of III.' vcliirily of walrr, and il is prulmhlc liial tho rato ol' ilognnia- 
tiun increases ^vitli flnj vclnrily di' n'alcir in very nciirly lliu siinin ratio, bill; 
modified slightly by u nndliplicil \ of clinianc iind pistrolu-ii: conditiosis. 

It will be seen Ibat In tlie above discnssion I ba^o neolecicd one lerm 
of climate, tbat is ieni]K'raiiiiv. My iield oi' sindy tias (u.^-n bntili'd to ihe 
frigid an<! lenipLTaie cliniaies, -.ind for lla' clVerl nl' a l(.ma I'liniale 1 have 
no lads io guide iiic to vabd conclusions, SkU Avi(bin my Hold of study tlio 
lemperalin-e tonn, tlioiigh iTlodlfymg tlio metliodw and topogl'aphic I'Oaults of 
degradation, does Bot invalidaU; llie re.sidi I ba\(! reached as to the over- 
slwubiwiiig importance of tleelivit\'. IiM'r<>asi'd cold diminisli^ the protec- 
tion derived from vegotafifin and |iei'niil.s greater I'ainl'all to-producc greater 
degi'iidalion. But iji a gi\ en latitude increased cold is dm; to increased elc- 
val!(nn (Tliis increased eirvaliini is also increased deelivily,) liul t\m h 
a;!'ain moditiiKl )>y the fad ihal moislnrc deseonds as snow, and to that extent 
the beallng powei' of rains is lost, AV'li<(re tliese siiow« accinnulal(! as ii;e, 
forming glaciers, another nnidilieation of degradation is introduced, dimin- 
isbing the effects of the waier in degradation and changing tlic to])C)gi-ap]ii(5 
features; that is, any g"iven amount oi' ]ireeipi(atiiai ol' \valer will |a'oduce 
move degradation acting as rains ami ri\ers iban as smnvs and glaciers, \'>\ 
the formor condition afmo.sjdieric (!islniegrai!on is more rapid, and I'orrasioji 
is confined to narrower cbaimcls, nni\ thus sappin;!' is [n'omoliid, 'fransjjorla- 
tion m ice. and water are governed by tbi; sanu' condilion,-, of flolaliiai, and 
the greater heterogeneity of river channel priimoi<>s greater ilofalion, so that, 
degradation in each of its clcnienls of disinSe;^i'alion and transportation m 
I'asier liy rains and rivers than by snows and glaciers. Hence, as cold 
increases, degradation is ])ronnilcd by the decrease of protection derived 
tVoni vegetation until thai degree of cold is I'eaclied where tin? moisture is 
precipitated a« snow, \Ylien low temperature, server to decrease de;>'radalion. 

Having considered all tlie modifying conditions ol' climate and peli^ol 
Ogy, it yet remains that degi'adation hicreascs with de<divjiy thnmjib lln^ 
combined forces of water power and rock power in a rajiiillv-mnliiplyiug- 
rate from that low degrf^e of deelivily which |!erniits ihe IraiiKportation of 
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(iiiely-cumniimiti'd loud to that U-yh t\vy;\vv. of (l<;clivil y -wliich p.-nnUs fiie 
loud to be movud by its own gmvUy, ulicu llir viYvri n\' dcrllvlly is ;);.-Mi]i 
multiplied at a still liigher mto until verdcalHy i« ix'arlicd mid inulfnuining 
begins and anothor multiplication of tho effect of decliviiy cnsiics. 

'riioro are conditions of degradation In tho extroines of declivity worthy 
of mention. In high dogroee of declivity tiansporfation in a horizontal 
direction is limited, the oliffs soon tiiniblo doivn, and degradation by tliis 
process ceases. In a very low dogi-ee of declivity approaching' horizontality 
tJie power of transporting material is also very small. The dcgriidaiion of 
the last.few inches of a broad area of land above the level of tlie si^i would 
require a longer tinio than all tho thousands of feet which might liiivc lieoit 
above it, so far as tliis degradation depends on mechanical pi-ocosses^ — that 
is, chiving or flotation; btxt Iiero tho disintegration by solution and the 
transportation of tho material by tho agency of fluidity come in (o n^sisi 
the slow processes of nicchanical degradation, and finally porfomi llsc cliicf 
part of tlie tsisk. 

Wo may now {;<iiir]tidi^ iliatUie liighcr tlio mminlaiii, ihc more rapid i(s 
degi-adation ; that high mountains cannot live much longer than low mount- 
ains, and that mountains cannot remain long as mountains; tliey are ephem- 
eral topographic forms. Geologically all existing mountains arc recent; 
the ancient mountains arc gone. But existing mountains may be old or 
young as compared wi11» other existing mountains. Wo may speak of the 
age of mountains, rofen-ing to tho sge of tho rock« of which they are com- 
posed, but this will have no reference to the age of tho mountain fonn. We 
may apeak of the age of a niountain with respect to the inception of tho up- 
heaval which exposed the rocks hi llia1 degradation which has produced the 
mountain fonn; and this opocli will not ho very long ago, geologically, for 
the rate of upheaval must bo greater than tho rate of degradation, else 
mountain forms will not be produced. We may speak of the ago of mount- 
ains, referring to tiie completion of the n])lieavat by which the mountain 
forms wore [jroduced through degradation; (lie time which has elapwed since 
the epoch to ^vhirh wv, llien refer nuisl be short indeed; but if, in .s[)ci!king 
of the ago ol' luoiiiilainn, \vc refer to llie (imo when those topographic Forms 
were, produced, (Ih'v are all newly born. 
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Ihtviii;.- fmiud llmi de'^n'a.liifion is ;ic(Tlc.nil<'il by iiu-mi^^cil i!rclivil\ ;.t 
aliighrate, let lis i)))|ily thi^^ law lo tlic a<>;;T;Hlnlioii ot llm I'inhi iiplii'l ami 
see what topogmpliie fealiirrs would lia\-e Inii-i! pi'iKtui-oii if ihn itjilil'i liail 
boon abrupt (ir groally faster tliaii (k'^'adalimi. As Uic area wah iij)lirii'il 
in largo patt as aft integer, its stoop flanks wnuM Ihcn ha\(; lu-cn rc'vions oi' 
great declivity, while its axial region tvmild liavi! ci)ni|inriili\'cly ;;cni]i' -^Iniics, 
and as tbo first slreaniK licadiu-^' aU»i*4' Ihc axis ran louanl the ihniks, lli<!sr 
streams would not only havts liad <'lianii('ls suddcuK' iiicrc;)-;iii;>- in dcrlixily 
af.liie Hanks, hti! \\u: anunnil of walcr earned by liie .shvaius woidd have 
.steadily ineivased from axi,s lo liaid;s, ami hence eorra^inn on [he llaidcs 
would Jiave procoedoil at u ralo deternnnod l)\ ll'iesi- niiihijilied causes. As 
tlio main channels ivoro thus corraded all ihe hneral elianrsels would in lilvC 
manner have boon rapidly oorradod; ihi^ w-tmldliavo iy(hH;cf) rapid sappin;;' 
and rapid erosion, and the degradation along llie llaiikw would ha\-e far' 
exceeded degi'adation along the axis, and this would iia\c rcMilied in i!ie 
prgdnclion of an ever narvowin;;- axial iid;;-i'. An exandnaiinn of i\\v nia|) 
reveals the fact that these, are nol Ihe lu))oj(ra|)lHe characli-risiics of ihe 
[Jinta Monntaiim. The axitil region is Ingliei- In ihe \ves!ei'n poj-lion oC ihat 
part of the i-ango under conmderation, hul Ihc; dilVei-ence in elevalion 
between the Hanks and axis is inconsiderable when eont])ared ntth iIh> wliole 
amount of degradation; while in the eastoni portion of ihe pari oIiIk^ r:ni;;(! 
under consideration the axial region is much lower than tl»! liauliiug region 
on either side. Hero the excess of dogradalion in the axial region is 
accounted for by remendiei'liig ilmt the degradiitioii of eonseqnont drainage 
has been assisted hy ihe dc;»radalion resulling i'rooi exira liniihd or l!)rouj.'h 
drainage, .But in the fovnier ease, i r., the wentciru ]iia'tinn (>!' the re;;iiin 
under consideration, the drahiage is all consequent ou the upla'aval, and lo 
account for the plateau like character of tlie i-cgion, we ha\e lo supiiose 
either that the elevation being constant has boon ha( litih^ fasten (lian 
degradation, or else that elevation hasbcoix interniiiient. 

Lot us further consider thcBC! two hypotheses, one of which nnust ho 
true. If olevafion was consfaid Ijut slo\i', (he axia! region wasfirst attackeil 
by degradation, and as ii was slowly upiifled, degradation kept fhis axial 
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rcj;ioii down m ilvM an isxiiil ri(lg(; was iiul ]>i-i)iliu-i'(l. If (■li!\n(;o!i ^va.■; 
illtennidonl il JLli,s;lil liavc liccii fast lor a liiai', and llicli i-cascd aniil llu' 

saimails of Ihc Iii;;-|ii's1 peaks, and ilu'li a nvw U|)hca\-al (*anir(! if io its 
presoilt olevatical, Hal Ilia rata of lliis last a|ilill inasl liava hcall kIow or 
tlm axial rid;rc woold lla^■o l)a<ai nu.rc pronoaMrad, and hciLca wa may lalar 
lliat tha ah.valioa was ailhar slow by a.ailima.a.s aiolioa, or « Ian mmid ho 

of olavataai sl(Ov. farlhia' linhl nill In' thrown oii Has suhj.sd ivlaai wc 
aoasidca' sadhnaalaliolr II i.s ataaifrsl that if clavalion was slow so tjiat 
dogTadatioa prugrossod nearly ils fast as displacoiaant, ihcn .laeradalion was 
slow. Again f<ar»idor llio aaaand of di-radalioa, from lids porlicai n! 

tlio Uinta ran;;-a a Idorl; litre ml on,, lailf ndios in Ihiakta.ss has haan 

caiTioil awtiy, all sinca Iha chw of Mr-sozoia A^r; and liu' this doKTadalioii 
Ilia daallvity was saaill so Ihal its projtr.'ss was slow, OIL.I w(. liava Rtniie 
concejltioii of tha aniouat of tinio whiali hits ahipsad since the beginning of 
tlm Uiiitu uiilaaival. 

Sf'llOl.lt'M. 

astatanaad which llinveelsGwdiere latalccoiasaana;^ I lie Hasiii Ivanj'es. t1ie-e 
are inoiiociiiial I'idges of displacciiiaiit, of narrow liasc and sleep de('li\itics 
where coiiditioiis for rapid degradation obtain, bat the ainouiil of dearadio 
tion of any Hasin Range is oxoeoilingly small as laaiipared \\illi the 1 lata 
Ifaiigo, and we are forced lo eoocliide (lial llie epoch of lis upheaval is inneh 
later tliaa that of the incepli.m of llie liiiila npllll, but may he of alioat 
the sainc dale as the last throw of the Uinta displacenicat. 

SBDIMENTATIO.N'. 

,So<ni after (ha iiu:e|ltion of thisnphcaval, scdiinenlalion bi-jan on eillier 
flank and coatinaed diirin|i- tlm progress of the iiplifl aalil on the north 

side more than i;,l)ll(l feel of saiidsl ,s and shales had been deposited, and 

wlwre Iha liniwa's Park heds overla|i I'.ridger beds ahoni fi,0()(l feel. On 
the sonlh side also there was a great aecnmnlalion, llic extent and cliarac- 
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teristios of whicb are not yet fully known. Goologists will uiulrr.siainl tind 
tho tliickiiosses given refer only to the hodn wlneli remain lo ho HdidiiMl. 
Thei-o, may have been much gTOiitcr sodiunMiiiilinii ; hcds mav luivv iii'cn 
formed during- periocl8 of sedimentaliou vi'liirl's wt-n- rarricd a\va\- dtirinj^' 
periods of dry land conditions, and cspcciidly diiriii,!;- tlie lasE >^nH\i ]wriod 
of degmdatlon not yet ended, and (d' wliicli scdiiticnts tlnTC are no rc>:idiiai'\- 
i'ragnients attestin;;- In tlieii- fanner (^\i^:U■n^-(^ 

On belli sides nf IIk' raH;.;c, hul especially lo llu! n(,rl!i, ^^ e Ioumv liiat 
tlie progi-ess ol' .sedimenlation wa^ iuterrupteil jjy pericnk of dry land con- 
ditions. These dr}' land conditions prevailed over a large area during the 
epoch separaling the T.ower Green River from the Brldger jieriod, but a. 
])ar! (if lliis inter\al of llnic at leasf was occupied in sodinu'nialion on'oj' a 
|ii>rtion of Ihe gieat laeiisti'iiu; ai'ea. Again, a period <if dry land ('on- 
diliouH prevailed betM-een the deposition i>i' llic r>ri(l;;i>r aiul ihe HrownV 
Pai'k Groups. The latter was deposited oxer arras in ibr n-^i'ii'n of uplift 
beyond the reaches of the antecedent lakes represenled h>- i\u- I'our linveT- 
Genozoic groups. How far the HrownV l'arl< Lake exU'iided <i-\-er tli(; cegion 
which had previously been occupied b}- the. waters in which ihe earlier 
Tertiary sediments were deposited we do not know. Wherever IhiMixortn)) 
of the Brown's Park beds on the Lower Genozoio groups has been shuliei! 
the former terminate in escarpments, and no evidonco of sliiire line has be(!n 
seen. The liishop SlonutaiiiOonglomoratowhich has been found loH(; mii-un- 
Ibrniably on all the other geological foroiations of this region, except the 
Brown's Park, and possibly on this latter also, is neither a manno nor 
lacustrine deposit, but is believed to bo a subaorial gra\-el. It is jiossible 
many geologists would ascribe it to the action of ice, bul in any case \i iHiod 
not be considered in our account of sedimentation. 

Such were the general changes from emergence to subinorgence ilnoisgh ■ 
out the region of downthrow, but there wasanarrowbeltof cound'y belwein 
the general region of uplift and ihe genei-al region of downthmn' which 
was subject to more frefpient changes than tlio greater ones doseribod above. 

^Yv■ bnd, lir.st, tlint there are many overlaps. ;. /■., thai later bed.s exleiid 
beyond the limits of earlier beds. To aeeutujflish (his resnlt it is manilU-^i 
that the watei's of tlu! lakes nmst have risen or the land subsided. -Vgaiu, 
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we (iiiil lliai ceflaiii bods thirt out Hlioreward. It is iii;iiiiirs! in flii^ v:iw, 
tliiit tit*; waters of Hic lakes must have fallen or fiicliuid liii\-e risen. Again, 
wc iiud upper lake beds uiicoiifonnable on lower lake beds. TTerc it is 
numjfost that a dry land poi-iod separated tlich- deposition, and that displace- 
inent ooeurred. These outthinningg, overiappings, and unconfomnties 
appear from timo to timo fi-om the base to tlio suimnit of all the fresh water 
beds older tliaii the lirown's Fai'k. 

'f'horo are some other intei-esUng- i'a<-(H nilatin;.; jo the belt lonlei- exm- 
sidoration, viz, the appearance oF many congliimurates wliicli arc rapidly 
changed into sandstones in a direction i'arlber iVinii wliori\ 'I'iirsii ron^j-loiii 
orates are found to bo made up of the more or lesH water-worn .fragments of. 
limcstonos, sandstones, and quartzites similar to those outci-oppin^ in the 
raountai« region or area of uplift, and often contain the saino fossils, loading 
us to coucludo that they are derived from that region. 

Tt should be rematked here that the appearanco of these tjonglom orates, 
togetiicr wiib the overlappings, oiitthinnings, and -unconfonnilicK bctiire 
uienlioncd, i'urniKli the evidence on which we decide that this .was iheitld 
sliore-lIiK!, aiid lliat the lake beds wore never oontinnons over the great 
Uinta area. On llie nlber band, the fact that no such phenomena have been 
observed in the outeroppings of theMosozoic and Paleozoic beds loads ns to 
. conclude that they were at one timo continuous over the Uinta area, and 
this is strengthened by the fact that in all these lower groups any bod found 
on the one flank rc-ap]icavs on the other with all its litlioloj'-ie rhavacter- 
istics; and it is thiis iluil we fix the epoch nl' ilir inci'iiiion i.f ibr I'inta 
upheaval al'lci- llie close of the deposition of the I'pper Hogback Bandstone 
of the I'oiiif of Kocks Group, and before the deposition of the lowest bed 
of tl»! Hitler Cret^k formation. 

Kelurning again to the consideration of scidiincnhifion in (he re;;'ion of 
(lownthrow in its relation to displaceoienl and ilegriidation in the r('<;ion of 
uplift, wc have lir.-^l lo consider the atnount of sedimentation or buildin;^ np 
of the sedimenis on the Itanks of the uplifts to the extent of many ihonsand 
of feet; Jiext, the general Hnconfonulties which soparato some of tlic forma- 
tions ; and, lastly, the minor u neon foi-mi ties, ovovlappings, and ontthinningw 
observed in the zone of aneieni shore-lines. From all tbese facts il appears 
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tliiil. (li^pliH'citiCiil, (legradatiuii, ;ind sodiiiH'nialiou were in a fioiien 
siiiiuUaucous and (.'ontinuoiis iip to the close oi' the Bridgcr perio 
intennipfod hy many minor cessations in tlio progress of displacenie 
Bomo cessations in tlio progress of deposition, "and that between llii; V. 
and Brown's Park periods thei-e was a long time wlien no s('(iinniii 
accumnlated. 

Tho Uinta uplift in th<! region of Wrmvns l'arl< wa^ iil tnw (line (■ 
thoiissmd feet greater tJiaii wo Jiave ^<;|ll■('^;i'il1^'(l ii lo hi;; hiil al'lci- \h{- ( 
tion of the BnmnV I'ark ]mh \\ lell dowii thai niiu-h ; llu! .ivldciicr 
will more fully appear whvu wy have ilisiaissed il)r Vauipa plateau, 1)1; 
Peak, the Dry .Moinilaiim, ami Brown's Piirk, 



in lliu Htudy of tho geology of tlie 1,'iuta Moiinlains. J''irsl, tho nplieaval 
began at tho close of the Mosozoie Age, and continued wJtli sliglit interniis- 
sious nnti! after the Bridger period, ami the total amount of niiheaval In the 
axial region was more than 30,000 feot The region was upheaxed [)ai ily uh 
an integer and partly as a body of minnto parts. Second, jwri pes.^i/ wlili 
upheaval degradation progresaed, and in some iilaces along the axial porf ioiss 
of the region this degradation amouuh lo nsore tlian 25,000 feet, and ihe 
moan dogi-adation is three and one-half miles, ami IVom ihe eiiUve area lliorc 
has been a to.tal degradation of 7,095 cnbic miles, Wiiik; ^\-c \invo no 
moans of determining any abfiobite rate of doii'nidation, we isro led to coii- 
eliiili' thai a imixiimim rate was not OHtaSilislicd : thai, as upheaval was slow, 
degradation was slow. Third, pari jxid'^ii -with i!is| 
tion in the region of uplift, there was sedimentation 
throw. This sedimentatjon was sometimes inierm 
(Vcipu'iilly inloniilUent along the shore-line kohi's. Thi-se scdii 
di'r!\(;d in pari at least from tlio region of n])lti*i, Iml probably mi 
materials brought from districfs not einhrai^ed in (lie i'e;;ii)n midef 
On the north^idc of tlie moimliiins l!ie aiimuni ol' sedhneHlafii'! 
than 0,000 feet, and where ibe IJrown's Park buds oscrlnp IJridg. 
amount of sedimentation was about 8,000 I'eet- 
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THE YAMPA PliATEAlJ. 

"|)"I8.im,a(:kmkxt. 



The stnictnral fioctioiis of Pliitc I fimhi-ici' n 
roj>'fon, ])ut iilrto extend over thereg'ion \^ liidi I Ik 
Plad'aii. Tlic fiU'ts reliitiiif,^ to tlic present iiosi 
thert; i'lilly srI forlli. On Plate V we have sepa 



oiily (he Uinta 
.lesi;.iKit<!,lasl 



ntah 



Yampa regkni IV.nn l]ie j; 
V, atfontioil is ealU'il lo I 
to the Split :\roun(alH ciis 
m, (o (lie Knx C'nck llexu 
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The Vampa i'iateau Ik on tho south wide of tlio I'i 
all the lines of displacement in the stereogram, except I lie ^'a 
the upheaval to be northward corresponding to the j''i'n<;ral 
Uinta ^Mountains, but the excoptioJi mentioned oxhi!)i(s a l!ol■lh\^ ar' 
This great displacement is n flexure at its eastern end; inif ll 
changes into a dragg-ed fault, where the thrown heil.-^ ari' Sli;xi;d u| 
the end, and then into a cloan fault; midway in lis (■ourso it hrnnt;] 
northern branch is a fault as far as ii has })('i'n IraciMl ; iho .soulhen 
clianges from a fault to a nionoclinal (lexure, and linall)- thcsti !)vanchew of 
the great, displacement fade out, but in a maimer not clearly understood, as 
the region is marked by an accnmuhilion of hile subaorial gravels, by soil 
and by vegetation, and on the stcreoj^vun tliis mii'in-inin area has been rep- 
resented by broken lines. Uy roferrin;;' In ihc ma]) It will bo seou that tho 
main fault with its branches is roprcsenird In ihc ((i|)ogra[)liy of tho country 
by bold cliffs. Tliese lines of cliffs are brnken liy many deep gorgxss of 
corrasion descending from the plateau to ihe lowlaiulB wliore the stratlgrapliy 
is plainly revealed, and tho lower bcd^; nl' Triassic sandstone are v-ovu on 
tho same geograpliic level as the upper lieil.-^ ui' Tinia Sandstone, so liuM ilie 
total di!<]jlaeenioiit is about 5,000 feet. Tluwo cliDs are tkie immediately lo 
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displaceiTK'nl.; whvn: Ilii« cliBpltiTOmont is I.}- DtiiUin;;' the <:lills avc cscai'p- 
Jiioiits, bill wlioro it Is b}' llcxiire the iicxcd beds romnin, and ihc slojK! of 
the cliffs conforms in a general way with tlio dip ol' lint sfiaia. Hence those 
lines of clifts have not receded from the locus of diMplaei'iiienl, aUhough they 
are so precipitous as so furnish conditions favorable to rapid dcj>Tadatiou by 
direct sapping, corrasion, and general erosion. From those fucin we in{!vi- 
tribly conobide tliatthe displacement i.s of hitc dat<', IJiil tlie 'rrla-ssit; beds 
on the nplieavod -side are gone, and In jiiany ]ilut't's a jicfal ilii<-kne.ss of 
Carboniferous beds also, wliilc on the thrown side a notalile tliii'kncss of 
IVias yet remains. 'J1ie non-i-ecession of the clill's proves that the (hsphice- 
rnont was not ended long ago, If indeed the movement has yet ceased, while 
the occnrronco of the beds on the thrown side, which have been degraded 
from the upheaved side, lead us to refer tlie hu'eption of (lie upheaval to an 
i:\HH-\i of much earlier dale, and to iid'er ttial ihc dls]ihifrnii'nt was .sKiw, yet 
not so slow that degradation was able to keep ajiare, 

^\']ieii wo come hereafter to discuss the relation oi' (his dis])liK-ein(!nt to 
other facts of displacement, degradation, and sodiineutalioji, it will a])pear 
that this displ;H'(!nu>nt ^vas not upheaval in relation to tlio general region 
untier discii.ssioii In this <-hapter, but was in fai'f dinviitlirow," whatever it 
might have he(ai in r(!lation to the level of the sra or in tliat other iTliition, 
which yet may hv. a very dilferciit thing, i <:, io the ecnier of the eartii. 



Early In this vohinie, I dlstlnclly delliied uiy Uf-e of the lerm« "upheaval" 
"subsidence," "uplift," and "downtlu-ow," and rcstrictedthc meaning of f hose 
words in such a inamier that they should i-elato only to adjacent and compared 
beds of rock, but I recogni/.e three categories of relations that may bi! 
esprosscd by these terms, vi/,, the relation of parts of a geological hnri/on 
to each other, the relation of parts of a geological liori/un to ihv, UwkA of 
the sea, and the relation of parts of a geological horizon to the cenjer of 
the earth. For these several categori<!s it would be a gi'eat ad\-inita;;e to 
^ological science, by leading to ;;ri';tli;i- simplieiSv anil piijcision of do- 
scriplion and to clearer conceptions, if ditfcrent verbal rcprescVilatives could 
be used tor the (htferout ideiis. 
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DECriiADATlON'. 



'i'lic !imoiiiitordo;;Ta(l!ili(m in llu; rc;don nf l!u; V;nn|.ii I'luleaii ibouo-li 
less than in the Uiiita riigiou a.s ttciiiicil above, Is stiU {^Toat. Tlic maxiiimin 
degradation is found at the few pomts wiiol-e deep eaftoiia out the cliO's of 
the Yainpa fault, iiud Uinta Saiidatooo is found in tlio floor. In lliese jjlaces 
tliei'Q has been more tlian 15,000 feet carried away wince )!ie rhm: of 
Mesoiioio time i the mean degradation over tlio entire ar(;a Ims \\v.vu 8,000 
feet, or a Httlo more than one anfl a half miles, and the total mori^ than 
1,200 cubic miles. 

SEDIMKKTATION. 

A part of Iho rock matonal taken from thlr* rejjion waM doubtless 
deposited in thi^ Ti^rriavy lake region to the south, another [lui'lion ji)'ohaiil\- 
into tlioJSrown's l'arJ< Lake, and still another and very <rtHtsidei-i)l>!c portion 
haw been eari'ied away by the Colorado XMvev to the distant sea, 

JUiXCTION MOUNTAIN. 

Tills district was wiiidied in the earlier years nf ilu; eN]il()ralion ul' (lui 
region, and since that time it has not been careful I \- r(;\iewed. In uw noles 
I make mention of a fanlt nnnnng in a north and sonlli direetion in ihe liasi 
of the axis of njibeaval, witli a throw to the -westward, hvil Ihe n^ajvntlude 
and general characteristics of tJiG fault are not given. 'I'lio seciions Miveii 
in Chapter T of this volume, figm-esl and 2, reproeonl the idiia of iis sii intnre 
obtained at llie lime it was studied, but subsequent years of obscj'x alien in 
other regions lead nn-^ lo pkco no gi'oat vahie on the obscrvailons made 
and cnnelusiinis reacin'd a! thai time. 

DIAMOND PKAK. 

'rodlcnortliofO^WHyii kills l'la((im is Diainoiul I'cak. 'I'lic |irimi|Kil 
muss of the raoiindiiu is on llu: iiorlli side of ili;i oiviil Ciiilii fjiill, liiil llic 
fool of lllo oioiiiilnin strolclios iicniss from llil! Ilironii lo tlio lllilloavcil siilo 
of 111,. i;,illl. 

for a ton;;' lioii! this iiiotiiiiaiii U'Hii an oiiijioia. I'"i-oor ils position it 
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. nul. Again, its liasti rises cliiclly 
t-i i^iniiniit risos many luiiidreiU; ol" 
ncd .sido of the faull, and it Ki^tims 
laws of the progress of degi-iuhi- 
dvw to this enigma was obtained; 
iiidorstanding of its hthologic constitution was 
obtained; aiid on a.iliird anil final vitiit, wliich was somewhat protracted, it 
is behoved that the problem was solved. 

A1! that portion. of tlie base of the jiea.k norfli nl' ibe fault is (;oiiriH)sed 
of beds of the Bitter Creek period lying horizontally. On tla- Imvi/^ontal 
beds sandstones and limestones are piled in confusion, [n Ihe sandsloni's 
no fosMiKs were found, but they rowomblo Hthologically the sairdstntics of 
(.'arliiHuforous Ago. '!'li<i liiHcslnues eontain CavbonifomuH fossils. Wo 
liavi' in fact a bilge pile of C^iihonifiTiiiis roclcs resting on a base of horizon- 
till Tcrliary ;^imdwloiioH, Now (o explain liow rocks of an old^r horizon " 
wvrr ]iil('(i (111 a later, \io liii\-e a fact wiiioh iviis discovered after the second 
visit, biM before tlie tiiird, \W., tlut-t there had been two nioxemcnts aloii,y 
the lin{; of this fauU in ojjpo.sito directions. \W the fir-st iuo\-eiiRiiit the 
Uinta or upheaved side was carried about 3,000 foot hi;;brr in relation to 
the beds on tho north sido than now appeal's. SnbseqiH-ntly 1)\ a revei-so 
ninvonient it fell baek the 3,000 feet. After the fonuei' displaeenient and 
bclore the latter, wo may reasonably suppose that hem a great cliff faced 
norlliward, for the total displacement by faulting was about 23,000 feet, and 
thoonlyliypothesisneeossary to tho explanation of such a line of i^liil'n i^ lliat 
displacement was in its later dovolopmont faster than degradation. Such 
cHfSs Motdd rapidly tumble down, and beds of Carboniferous Ago might 
tints Ixi placed on beds of Tertiary Age. Bnt further, immodiately to tho 
wo-st an d~ immediately to the east aloii;;' (his zone of displacement, the lino 
of faulting in its meanders biick ami forih through the zone of flexure, 
wbi{;h has hcvctoforo been doscrlbed, jjasses some distance from the uphein'ed 
side of the zone toward the tin-own sido, and hence tho beds on the upheaved 
side dip at a great angle to (he norfhward, and are in a position (<i more 
rea<liiy tumble down, aiul doiiiitli^ss this condition oiHainoil wla-ro the 
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0-wi-yu^kuts rliir overlumj>' the 'iVrtlary s^uhUoiics lluil fonii llic hnsv of 
.Diaiunua \\-»k- 

This iUmhh- movciiu-iii alon;;' liu^ ])lii!io of ihr Cinia limit is sren 
I'jivtlior west boyoiut ibd (-iTi'k, m lien- if ivas tlivst discovered, and where 
the sandstones of the Point ol' liorks jn'riod are foaitd to Iiave been 
dviigg'ed down by the later and simllnvart! throw. Siiiiihir ovidoneeH aro 
seen iai-thor eaHlu;trd, Ix'tweei! niainuud I'eak and Mvd Creek, and Ww. 
toi>ogl'aphio features dl' 1Ih> re!;i(ai In like niainuT ^i'lvo evideiiee ol' ihe 
latoi* movcmcut, for simie oi' llie |)eai<s cuinjinsed of (Siller Creek Band- 
Stones are higher than Ihe inounlains and ptaleans ol' (|narl/.ile and I'inla 
Sandstone. To the east of Diamond Peak litis second dis|ilaeenii'nf did 
not follow the old plane of faidlin-, kut (rendrd irrejnilavly norlhvvard 
and bent downward the edges of the bed^ which origiuall)' abuUed agaiiin! 
the southern wall of the fault, which was composed of Uinta Sandstone and 
nndorlying' rocks. Bubscquent dof^radalion lias eavj-ied a^vay tlie tipper 
part of these bodstliat were tunie<l down, and we now see fni-^inenlrt 
"standhig on edge and the younger Ijeds are on the south side, the okU-'r 
beds on the iioj-th sid<s a I'aei wliicli 1 have stated in a former chapter, and 
which is thus explained. Ilul we lia\c sliil forther evidence of this later 
throw on tlie south side, 'i'he beils of ihe ih-own's Park Lake were 
deposited against the foot of Diamond Peak, and IIiih later dinplacenient 
was snbweqnont to the deposition of these bed.s, and the plane of fauliing 
cuts them in twain. ThosG fragments on the north side of the faidt lie 
high tiposi (be side of Diamond Peak, while the beds on the south side of 
the fault arc low down in the valley at tli<^ Cool of the ]ieidc, The laller 
are nearly horizontal ; tlie former have a general di]) soul liward, but ai-n 
broken and gi-catly contorted. 

This mountain, of oiigin so strange, was curiously enouf^li tli<' seijmi 
of the great diamond bubble, so skilli'ully burst by my brother geolo<;'isl, 
Clarence King. 

THE DM' MOUiS'TAINS. 

'i'his low range of mountains extends in a soutfieasierly direclion from 
Vermilion Creek to the Hmd;e Hivcr, and, toi)ogra|.hieally, ajipears In be a 
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coiiliiiuatioii of ihc. grciil iiu 
east of }\) Cailon, biil, In I': 
tiary Ago, tlioiig-h tluM-o nit 
deeper giilciies. 

Tills range iiiarkw Uh 
ealled the great Uinta iaiill 
iX>ui))lt;U\ The fivst movement, wliieh w:is nphcaval on tiie lliiila side and 
(Iivow i>n tiie northeast side, seoiiiw in Iia\c iiccii hy meiuK-Hnal flexure, 
while iIk; last inDvcnicnt, whidi was llirow ni, lh<; I'lnta sid.i and Hph<mval 
on Ihc norlliwisl siiio, was in |)ai1 \>y (lexure and in pai1 bv frai^luro. Hut 
in lite [xTiiid nf lime separating the two movoiuenis the Ih'own's Park bedfi 
were dcjiasifcil across tlio KOiio of original flexure wjiirh lind been greatly 
degraded; still larlhcr to Ihii norfhwest there is anosher liuiMif displareuKint 
iipproxiniaU'ly |mrall.'l lo (he liisl, wiili iis throw ;dso ou the simlliwcsi .^ide, 
eorrOHpouding in lliis ivsjicrl with lh(^ throw oT llic last dis])ktccnicut in the 
Dry .Monulain disiviri, Thi. u,)rl!H;ast displacoiiiriil IkU-s nut in a norlhwest 
dir<!(ii<iu, and oHtin-ly disa|i|icars al Uio di\idt' lietuecii thn walir-nhi'd of 
tlio Vi-nniliuu and tlio wator-slied of the Soako J\i\('r, When il is firsf si>cn 
near ihla di\ide it is a gentle monocUnal flexure, and sIcadlK- inrr('as<'.s in 
abruptness along iis line in a noi-tlieasterly diroetinii until thr lihiifs oi' the 
Snake llivei' are reached, where it is seen as a di'ag.ijcd iunlt. 'ilu^re sccunH 
to be no doubt tliat these dkplaceinents having thro^vs lo Iho soutlnv<;si were 
syncbranous, while the evidence tliat the nionoeliiial iloxurc with tbroAv to 
tho northeast was of esu'Her date is comploto, for between tlio two jjeriods 
the Brown's Park beds were deposited — tliat is, the Brown's Park bcils are 
seen to have boon involved hi the displacement having a 8outhw((st throw, 
but took no part in the dlsplaeonrent with a iiorHieast throw, asi Ibis last dis^ 
plaeement was made and the beds involved iu it w<a'o Iruni'aled ])ri()r to the 
deposition of the Brown's; Park beds, and iliese beds worn plac^ed over ilu'ir 
upturned edges. 

In the Dry ^Jlotiufaiiis some JJiteresting faeis ha\'e been observed. 
Along or near to the lino of double or reverse displacements we soiueiimes 
■ Iind an escarpment facing the southwest, eoirtposed of bt^ds of ihc ISridgor 
period, or of still h>wer (Jeuu/.olr r.K-ks, and dippjtig ba.'k toward the north- 
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oast, but as often ivc fiml ('siiir|iiiinils IJiciiiic llic iiurllirasi cuiiiijiiscil of 
boils of tin. liniwn's r,iiW jHTHwl, l„,iiz,iHl:il ur ;;mlU .li|i|.in;; l,i llir south- 

llld roviTso niovoiiiciil idoii]( iho |iliMi<'s of fi-ictio'i! or lln- zouo of lloxuro. 

HliOffN'S I'AHK. 

Ill tills cli.sciiasion J. shall not only inchulo lirown's Park proper, but a 
(lislrli'l (.rcouiiUy stretching to the southwest, between the Dry Mountains 

iiiiil Msciilaiilo Pcjiks to tlio HiKik(^ Kiver, ITcrc wo liavo a f;rolo;';ical haHiii 
Willi a ll.iorof Uinta SaiHUl<nH'aiHU:arl)i,iul\Tous ami .MrMi/.oic nn-U. Hs 
longest diamelet-is in the simc ilinclioii as lla- axis ot tin; Llnla nplil't, aii.l 
while, the basin exti'iuls s.imcwlial soulhwanl a(;n)ss ilie axi.s, yet the larger 
part of the basin is (ai llic iioMli siiU' of iIk- axis. ISiit the old lake basin 
exfeiuh'd eastward and norlluvard lar hrxond the urea iiidudcd in the I'inia 
u|)liri and l)ry(.nd tlic pivsriit channel nf the Snaki! IJiver, an-! liere the HcK.r 
is unknown; but I lii.s tatfei' region isiuil within the limits ol' present dise,Ut^sion. 

Wilhiii the region niider discussion on ihe lloor oC the old lake basin 
l)eds <jf lite Hrown's Park jjei-iod were de])0S!ted; these beds Ho cliioliy hi a 
hoi-izonlal position, but on the north side of Urown'H Park the bods are 
abruptly turned up against the Uinta Sandstone of the 0~\yi-yu~kuts Plateau, 
witti n dip of about twenty-ilvc degrees. Farther to thi' east, ni;ar I he divide 
])ctween the waters of the Green and the Snake, suulii »( the inoiKK-linal 
iioxni-e and fault of ihe Di'y ,^b)untain.s, a dei^p synclinal ilexuvo is obBevvedj 
parallel with it and still tarllu'r soutii aiinlher of less magnitude, and still 
beyond a third lad slightly de\(^lope<l. 

J.el us now <;onsid<M- the elVc(^t which lla^ reierse throw along the great 
Uinta fault and tho throw along the Yani|fa faull lias lau! on this valley. 
In the former the downthrow at Red (/riiek is jiei'liaps li;ss than 1,000 foot; 
at Diamond Peak, about 3,000 feet; ami (he total throw ol' the two displaee- 
mcnts In the Dry Mountains and vicinity is proliably naa'e than 4,000 feet. 
The throw of the Yanipa fault, from its hieeption on the west, soon attains 
a magnitude of 5,000 feet, and where it m lost by transverse sirucinre, near 
Junction Mountahi, it is about 3,000 fcet. Thus it is seen (but tlu; great 
block between theses two faults has fallen d<nvn from 1,000 to f),i!()() feet in 
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its diiFcrout poi'lioiis. I'run' to tin's iloAviitliriiw lliofc was ;i f^Toat olcvjilt'il 
vailoy drained into tho Greon Eivor. Wlim iltr (iiiwnflivow commoncccl it 
is probablo that tlio Brown's Park Ijcds \\vv<- ih>( ycf il<>|)OHil:od, but aftor it 
had continued for mma time tlio region was so t^lopiessed tliat ilie waters of 
tlio stroara woro ponded and a lake forniied. In this lake, tlicn, tho lirown's 
l^ark beds wei*o accumulated. 

We know that tho Brown's Park beds were involved m n iiiii! iii Uasi, 
of this downthrow, and licnee were deposited before tlic downdirow was 
aceoitiplished, because the bede t]ieni8elves were involved in tlio displace- 
niontj they are severed by faults and bent by fractures where they are ween 
to ovorlij]) or extend beyond the area of downtJu'ow. 

Hence it is seen that Brown's Park is not a valley of (lisplaceniciit 
or of subsidence, but was originally formed as a valley of degradalion an 
elevated vailoy in a mountain region. It subsided or fell down as a |iai't of 
a greater block. But the whole of it did not thus subside, for (he Dry .Moiml 
aitiii stand across the site of this ancient depression. 

ASPEN MOUNTAIN DISTRIOT. 

In thi.s district wo have a great upheaval witli ils axis iji a 11011I1 ainl 
south direction, at right angles to the Uinta iiplieaval. On eitbcr Hide oC 
the upheaval there are zones of mnximuni llcxuro. 

The beds brought to view in the degradation of this upheaval are all 
tho Cretaceous forniations above tho Henry's Fork Group and all tho Cenozoio 
groups below tho Brown's Park; honco the inception of this uplioavai dates 
from some opoch in Post-Bridgor time. Tlio whole of the uplift is not within 
the area embraced in tho map. Tho section, together with the geological 
map, presents all the important characteristics of this uplift, but ihoio arci 
some minor featiu'os of interest. In the northwestj noi'theast, and souilicasl. 
angles or corners of the uplift there are many minor faidts normal to the 
sti'iko of tho beds. Quien Ilorn6t Mountain stands on tho southwest corner.' 
No faults have been discovered here. 

There is a gentle synclinal between the end of Iho Aspen Monnfain 
uplift and tho side of the Uinta uplift. At Ihc south eiul of the uplift llie 
axis passes through the oastoru end of Aspen Miiuntain. l-'arllu;]- norlli- 
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ward llu! iixliil iv<;'ioii. lo|H.j>Ta))liu-ally, is ;i valtrN , Inr iiitlri' ( •iti-I< (IivhU-;; 

WiiH (IijfcnnliU'il aiiiocecieiit to the llpiift. 

Ill ill,; lirarl of the uplift Cretaceous beds ofoxlnmu' iViahiilly ;iro CoiiiHi, 
tmd tlic socoudiuy dndnao-e or lalcral wet-^M-alln'r iriUiiiarics in liislcv ( 'rci-k 
liavo excavated fhcso valltns to iho ww \n-.u\ olllm ii|ilil'i, 

Tfero 10,00(1 i'ovl ot beds ha v(! Ih-cii .■arri('d anay by ihr Malcr.s siiuv 
Ihn nifi'iiliini oi' lli<', uiilHl. 
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